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AUTHOR’S PREFACE. 


Ckstode paiasites live in the intestine, «ind accoidingly the 
digestive tract of the host has to be opened and examined 
carefully in order to find them Under the best conditions 
the search for these "worms can hardly be described as 
agreeable, and m India, where decomposition quickly follows 
dissolution, it is frequently very unpleasant 

As many of the cestodes lecorded from India by the writer 
weie obtained from animals which had died m the Zoological 
Gardens, Calcutta, and as these animals had been dead about 
24 hours before they were sent for examination, many of the 
worms unfortunately proved to be in a state ot decom- 
position , consequently it has not been found possible to give 
an adequate description of some of the parasites dealt with 

Species aie heie recorded from hosts which do not occur 
n India, but which were brought to the Zoological Gaidens 
nd died there 

The writei has not been able to examine the parasites 
ecorded from India by other helminthologists, and m these 
■ases he has been obliged to rely on the descuption and 
gures gn en by other workers m this field 
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AUT HOE’S PREFACE 


He dosnes to express his thanks to the various autliois 
editors, and publishers of the several journals named below 
toi their couitesy in allowing the repioduction of certain 
figures illustrating the anatomy of Indian species, viz — The 
Ceylon Journal of Science (Spoha Zeylamca) , Recoidsof 
the Indian Museum, Journal of the Burma Research Society , 
The Allahabad Umveisity Studies, Parasitology , Quarterly 
Journal of Mici oscopical Science , Annals and Magazine 
of Natuial History , Proceedings of the Zoological Society 
of London , and the Annals of Tropical Medicine and 
Parasitology, Liverpool 

Special leference is here made to the extensive work done 
by Piofessor F J Meggitt, of the Zoological Depaitment, 
University, Rangoon, on the Cestode Fauna of Buima 
From his descuption of species inaccessible to me I have 
copied freely, and I desire to tender to him my giateful 
tli inks 

In the eaily part of this year the writer published m 
Spolia Zeylamca a Monograph on the Ordei Tiypanoihyncha. 
All the illustrations of the\ species of this order m the 
pi esent work are reproduced from that monograph, and I am 
much indebted to Dr Joseph Pearson, F R S E , Directoi of 
the Colombo Museum, for the loan of the blocks 

A laige number of the figures illustrating this volume are 
original, and are the work of Mr. David Dagnall (of the 
Liveipool School of Tiopical Medicine), Miss E. H Michie, 
and Miss Florence Mandiey, to all of whom I wish to express 
my sincere gratitude I am further indebted to Mr. Dagnall 
for continuous and very able assistance m a variety ol ways 
dm mg the preparation of this volume. 
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f i cirrus 

c m , circular muscle fibres 
e p , cirrus pouch 
cm , outiole 

dev, dorsal exoretory vessel 
dvm , dorso-veutral muscle fibres 
e » eggs 

e b , excretory bladder 
e c , egg capsules 

0 v , exoretory vessels 

evs, external vesioula sezniualis 
/ c , fertilization canal 
fp , fibrous pad 
9 a , genital atrium 
9 P , genital pore 
9 * i genital sucker 
tp 9 ■ mterproglottidal gland 
tvs, internal vesioula semiualis. 

1 1 lappets 

1 m , longitudinal xnusoles 

m p , medullary parenchyma 

n , nerve 

o , ovary. 

o tn , oblique musole fibres 
ovd , oviduot 


p , parenchyma 
p g , prostatio glands 
2 >u o , parutenne organ 
r m , retractor muscle 
r s , receptaoulum semmis 

s , spines 

s cm , subcuticular muscles 
s g , shell gland 
sph , sphincter 

t , testes 

t m , transverse musole fibres 

u , uterus 

m d , uterine duct 
u p , uterine pore 
u r , utenne reticulum 
u s , utenne sao 
v vagina 
v d , vas deferens 
v e , vasa efferentia 
v e v , ventral excretory vessel 
v g , vitelline gland 
v 8 , vesioula seminalis 
vt d , vitelline duct 
vu, vulva 

v«a, vagmo utenne aperture 
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INTRODUCTION. 


Until quite recently the only cestodes recorded from India 
were those found m man and the common domestic animals. 
The extension of our knowledge of, and interest m, the cestodes 
of India may be said to date from the time when, m 1902, the 
late Professor Sir William Herdman visited the Pearl Banks of 
Ceylon in order to ascertain why these pearl fisheries were so 
irregularly productive, and, if possible, to suggest remedial 
measures Herdman associated pearl formation with the 
presence of a minute larval cestode which is common in the 
tissues of the oyster (Margantifera vulgaris ) 

About the same time Dr A Willey, who was then Director 
of the Colombo Museum, collected some half a dozen species 
of cestodes in Ceylon, and the late Sir Arthur Shipley published 
a paper describing these parasites m ‘ Spoha Zeylamca ’ m 1903 
In 1906 a much larger collection, apparently obtamed by 
Willey from Ceylon, including trematodes, nematodes, and 
Acanthocephala was reported upon by Linstow m the same 
journal 

Prom 1902 to 1906, Mr James Hornell obtamed a number of 
cestodes, mostly tetrarhynchids, from the intestines of elasmo- 
braneh fishes caught on the Ceylon Pearl Banks Shipley and 
Hornell described these parasites m Herdman’s ‘Report to 
the Colonial Government on the Ceylon Pearl Oyster Fisheries 
and Marine Biology,’ 5 volumes (1903-1906) , 

The present writer (1906-1911) extended this work, and 
issued four reports (Ceylon Marine Biological Reports, 1909- 
1912) dealing with the marine" biology of the Pearl Banks, 
and incidentally described a considerable number of new 
species of cestodes 

The cestode fauna of India, up to this date, had not been 
explored, except that, as noted above, various authors had 
recorded those cosmopolitan parasites which are found m man 
and domestic stock 

Between Hie yearB 1912 and 1919 the writer studied the 
cestode parasites of various animals in the provinces of Bengal^ 
and Bihar and Onssa, and published a number of papers- 
vor. i n 
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relating thereto in the ‘Records of the Indian Museum 
(1913-1920) These reports represented the first additions to 
our knowledge of the cestode fauna of British India Wi thin 
the last decade several investigators have taken up the study 
of cestode worms found in India 

Meggitt has devoted attention to Burmese cestodes, w hils t 
Woodland, Moghe, Yerma, and Chandler have contributed 
extensively to our knowledge of the cestodes of the Central and 
United Provinces 

In addition, the present writer has examined a large number 
of worms collected m India and brought to England, and has 
p ubli shed monographs on the Tetraphyllidea (1925) and on the 
Trypanorhyncha (1929) The present 'Volume is an attempt 
to bring together all the information we possess at the present 
time regarding the cestodes of India It must, however be 
noted that the field is largely unexplored, and it is clear that 
in the near future additions to our knowledge are likely to be 
made on a large scale 

Historical and Systematic Account 

The study of worms parasitic in man is of great antiquity, 
and it is certain that many of them were known and recognized 
by the most primitive peoples 

In the Egyptian literature there exists a papyrus written 15 
centuries b c m which is given an account of a disease caused 
by a worm, the identity of which is, however, quite uncertain 
References to parasites, also of uncertain identity, are to be 
found in the records of other ancient civilizations, including 
that of India Amongst the Jews the division of animals into 
clean and unclean was probably associated with the presence 
of parasites m the latter, and especially so in the case of the 
pig There appears to be good reason for believing that the 
“ Pkgue of fiery serpents” mentioned m the Book of Numbers 
refers to the guinea-worm One can therefore safely conclude 
that the larger tapeworms of man and domestic stock were 
-also known and recognized 

Systematic accounts of these parasites are, however, of a 
comparatively recent date It is impossible, and unnecessary, 
to do more than refer to a few of the more important ones 

Plater, in 1602 ( ? 1609), dealing with the parasitic worms 
found in the human body, noted that “they live, feed, and grow 
like plants, showing neither feeling nor movement, and reach 
the extenor through the vulva or the anus ” , he distinguished, 
-amongst others, “Lumbncus latus,” which isprobablythe worm 
now known as DibothTwcsplidlus latus 

Redi (1684) described certain larval tapeworms from fish, 
on 1729 he obtained a number of others, and he was probably 
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the first helminthologist to study these -worms from a systematic 
point of view 

Linn seus (1758) established the genus Tcema, and pointed 
out that a tapeworm “ grows at one end and dies at the other ” 
He also stated that each segment has a mouth, but that the 
animal does not possess a head 

Pallas (1760) dealt with a number of cestode worms from 
fishes, dogs, and cats In 1781 he described and figured other 
cestodes from man and animals 

Goeze (1782) published a valuable book, with 44 plates, m 
which he described and illustrated certain cestodes from 
dogs cats, horses, sheep, rabbits, squirrels, mice, rats, ducks, 
crows, and various fishes In this work the tapeworms were 
all included m the genus Tcema, of which he recognized two 
subdivisions, viz , “ T viscerales ” (cystic forms) and “ T in- 
testinales ” (adult worms) He discovered the head in Tcema 
echinococcus, the embryo in the egg of Tcema canina ( Dipylidium 
camnum), and he also made important observations on the 
development of Cysticercus fasciolans His opinion was that 
all intestinal worms were inherited 

Bloch (1779) gave an account of a number of cestode para- 
sites m certain fishes and birds In 1788 he wrote a paper, 
illustrated with 10 plates, on the development and treatment 
of intestinal worms, and he dealt with a number of species 
from fish, birds, cats, sheep, etc 

Fabncius (1780) described other cestodes from fishes 
Abildgaard (1790) published a paper dealing with certain 
tapeworms found in birds and fishes, and he noted that in one 
segment of a tapeworm obtained from a dog there were no 
less than 140,000 eggs 

Zeder (1800) gave ‘ A First Account of the Natural History 
of the Tapeworms,’ and in his work he placed the helminths m 
five classes In 1803 he produced a book in which the adult 
cestodes were divided mto four families and the cystic forms 
were distributed in five other families 

Rudolphi (1809—1810) proposed the first extensive scheme 
of classification of the parasitic worms, which he divided mto 
five orders, viz — 

1 Nematoidea, including Filana, Ascans, etc 

2 Acanthocephala, comprising two genera only, viz , 

Echinorhynchus and Tetrarhynchus 

3 Trematoda 

4 Cestoidea, including six genera only, viz , Scolex, 

Caryophyllceu8, Ligula , Tncuspidana, TBothnocephalus 

and Tcema 

5 Cystica, with three genera only, viz , Cysticercus, 

Ccenurus, and Echinococcus 

bT. 
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Xu 1819 lie reclassified them as follows, and at the same time 
defined the various orders and genera, viz — 

Order 1 Nematoidea 
„ 2 Aoanthocephala 

„ 3 Trematoda 

„ 4 Cestoidea 

Genera - — Garyophyllasus, Scolex, Gymnorhynchus, 
Tetrarhynchm, LigvZa, Tncenophorus, Bothno- 
cephalm (Dibothnus, Tetrabothnvs, Oncko- 
bothnw, Rhynchobothnus), Toenui 

Order 5 Cystica 

Genera — Anthocephalue, Gyshcercus, Goznurus, 
Echinococcus, 
and Entozoa dubia 

The work done hy Rudolphi was remarkable in every way 
Following the line of investigation suggested by the above 
author, Blamville (1828) proposed a classification which 
differed m many respects from that of hiB illustrious pre 
deoessor 

Dujardin (1845) gave a very full and excellent account of the 
worms m question, extending and amplifying the scheme of 
classification propounded by Rudolphi 

Van Beneden (1850) studied the cestodes m particular, 
especially those from marine fishes He erected many new 
genera and species, and of the latter he gave very full descrip- 
tions and good illustrations He recognized four orders, viz , 
Tetraphylles (=Tetraphylhdea Carus, 1863), Diphyfies, 
Pseudophylles (=Pseudophyllidea Carus, 1863), and Aphylles 
or T&uens 

Diesmg (1850, 1854, and 1863) published most elaborate 
and lengthy systematic accounts of the Cestoda , large numbers 
of tribes, subtnbes, sections, orders, genera, and species were 
erected, almost all of which have since fallen into synonymy 
Carus (1863) divided the class Platyelmmthes Vogt into three 
orders, viz , (o) Turbellana, ( b ) Trematodes, and (c) Cestodes 
The latter order he subdivided into five families, viz — 

Caryophylhdea, Tetraphylhdea, Diphylhdea, Pseudo- 
phyllidea, and Tssmadea (Diesmg) van Beneden (Cyoio- 
phyllidea van Beneden), 

with the single genus Taenia (L ) Rudolphi, containing the 
following subgenera — 

(a) Cystic® (larva a cysticercus) 

(1) Cystahsnta R Leuokart. 

(2) Echinococcifer Weinland 
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(6) Cysticercoideae (larva a cysticercoid) 

(1) Hymenolepis Wemland 

(2) Dipylidium R Leuckart 

He also mentions the following of uncertain subgenenc 
rank — Ltqa, Wemland, Tetracampos Wedl, Lepidotnas , Dilepis, 
Proteocephalus Wemland, Alyselmtnthus Zeder ( Halysis Zeder) 

Monticelli m 1892 placed together m a group which he 
called Cestodana all those cestodes m which the body was 
unsegmented and contained a smgle set of genital organs , 
such forms are now frequently referred to as monozootio 
cestodes, m contradistinction to other species, the bodies of 
which are made up of numerous segments each containing one 
or more sets of genital organs, and which are known as the 
polyzootic cestodes 

Braun (1894-1900) raised the cestodes to a class, and divided 
them into the following five orders, viz — 

(1) Pseudophylhdea Carus, 1863 

(2) Tetraphyllidea Carus, 1863 

(3) Cyclophyllidea van Ben (sic), this bemg a synonym of 

Taemoidea Zwicke, 1841, Diesmg, 1850 

(4) Diphylhdea Carus, 1863 

(5) Trypanorhyncha Diesmg, 1863 

Luhe (1910) divided the class Cestoda as follows — 

In addition, he quoted nine genera which he found it im- 
possible to refSr to any of the above orders 

A Cestodana 

B Rhynchostomida (these have since been proved, to be 
trematodes) 

C Cestodes, s str , with the four orders Pseudophylhdea 
Carus, 1863 , Trypanorhyncha Diesmg, 1863 , Tetra- 
phylhdea Carus, 1863 , and Cyclophyllidea (* van 
Ben ) Braun, 1900 This scheme of classification is 
accepted by Meggitt, 1924, who placed each of Luhe’s 
divisions m a separate subclass 

Poche (1926) proposed the following entirely new scheme of 
classification, which differs widely from that suggested by 
Braun and adopted by Luhe, Meggitt, and other authors — 

Class Cestoidea 

Subsubclass I Amphilinoinei 

Order 1 Amphilmidea 
2 Gyrocotybdea. 
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Subsubelass II ^3!«numei 

Order A, ^SflbnDcepbalidea 
'^^clunobothriidea 
3 Tetrarhynohidea 

Suborder 1 Haplobothrunea 
2 Tetrarhynchmea 

Order 4 Tsemidea 

Suborder 1 Phyllobothnmea 
2 Taennnea 

Thus the entire class Cestoidea is divided into two subsub- 
olasses (sic), the first (Amphihnoinei) containing a small number 
of forms, whilst the second subsubclass ^^fac^eiVinpludes 
all the rest if the cestodes Poche unites lnb^sordej Taenudea 
the entire orders Cyclophylhdea and TetrapHyllidea, calling 
the latter suborder Phyllobothnniea and the former suborder 
Taenunea 

Woodland (1927) proposed a revised classification of the 
order Tetraphylhdea which differed widely from that of Poche 
on major points, for, whilst Poche unites the orders Cyclo- 
phylhdea and Tetraphylhdea into one order (Tsemidea) — 
returning the order Trypanorhyncha (Tetrarhynchidea), — 
Woodland unites the Trypanorhyncha and the Tetraphyl- 
hdea (together with Proteocephalidse) into one order Tetra- 
phylhdea, keeping the order Cyclophylhdea distinct He thus 
divides the Cestoda into the three orders Pseudophylhdea, 
Cyclophylhdea, and Tetraphylhdea 

Pmtner (1928) suggested the following systematic arrange- 
ment of the order Cestoidea Budolphi, 1809 — 

Order 1 Amphihmdea 

Families — Amphilimdae, Gyrocotyhdse 

Order 2 Cestodes s str 

Families — Bothnocephahdse, Echinobothnidse, Tetra- 
rhynchidse, Tetraphyllid®, Proteocephahdse, 
Taenud®, Discocephakdse, Tetragonocephahd®, 
Cephalobothmdse, Balanobothmdee 

The first order comprises the monozootic and the second 
order the polyzootic cestodes With reference to the latter 
order, it will be seen that all the four old orders, viz , Pseudo- 
phylhdea, Cyclophylhdea, Trypanorhyncha, and Tetra- 
phylhdea, are merely reduced to the rank of families, and are- 
referred to as Bothno cephahd®, Tsenndse, Tetrarhynchid®, 
and Tetraphyllid® respectively 
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The old family Lecamcephalidse is split up into three new 
ones, and a new family, Discocephalidse is formed for the 
reception of the genus Discocephalum , which contains only a 
single species 

It will thus be seen that within the last five 3 ears the classi- 
fication has been undergoing rapid and profound changes, and 
at the present time the greatest diveisitv of opinion exists 
regarding even the broad lines on which these -worms should 
be systematically arranged , so much so that hardb anv two 
authorities are agreed on the matter 

Any mvestigator who has devoted much time and thought 
to the stud} r of any particular group of animals will have 
recognized clearly and probably painfull}’-, that a satisfactory 
system of classification is a matter of great difficulty, even if 
it is not altogether impossible The reason why this is so is 
very obvious In nature, the hard-and-fast distinctions 
which are arbitrarily drawn by naturalists between species, 
genera, families, orders, classes, and even phyla, rareh exist 
Like the boundaries between counties, states, and countries, 
they are usually artificial It is but reasonable to realize and 
admit a simple and evident fact, viz , that the forms of life are 
very plastic, verj r diversified and frequently merge into each 
other by almost imperceptible gradations, wuth the lesult that 
no system of classification can possibly be entirely adequate 
The utility of a good scheme of classification lies m the fact that 
it enables us broadly to classify our knowledge and identify 
species 

The usual four orders of cestodes have the following 
characters . — 

(1) Cyclophylhdea, embracmg forms m which the head 

bears four suckers ( acetabula ) , and in which the vitelline 
glands are condensed into a smgle mass, usually 
behind the ovary 

(2) Pseudophyllidea, including those species in which the 

head bears two suckmg grooves or bothna , m which 
the acini of the vitelline glands are scattered through- 
out the parenchyma and m which a uterine pore, 
normally opening on the ventral surface, is usually 
present 

(3) Trypanorhyncha, containing species in which the head 

bears four protrusile proboscides armed throughout 
their length with mmute spmes and retractile within 
a cylindrical sac situated m the posterior part of the 
head 

(4) Tetraphyllidea, m which the head consists of four 

ear-like lappets or bothndia whose surfaces may or 
may not be split up into areolae and which may be 
armed anteriorly with hooks 
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These orders are differentiated in a general way on the 
characters of the seolex The tendency amongst modem 
systematists is to discount the value of external features and 
to base the classification on internal anatomical details It 
would appear, however, that the head is as important and as 
necessary a part of the anatomy as, say, the muscular system, 
And as useful systematically Throughout the entire animal 



]?ig 1 —Diagram representing the scolecesm the snpeifamilies A,Dibothrio 
cephaloidea , B, Tcemoidea , C, Tetrarbyncboideft , and ", 
Phyllobotbnoidea (Original ) 


kingdom the broad schemes of classification rest in a very 
large measure on external characters Schneider m I860 
attempted to classify the Nematoda on certain peculiarities of 
the muscular system His scheme is now wholly discounted, 
because it was found that worms closely related to each other 
in every other way were nevertheless~Widely separated when 
elassified on the muscular system , other yorms, as widely 
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■different as possible from each other, yet had a certain type 
of muscular system in common , whilst yet others combined 
two types of muscular system m one individual The head is 
of considerable taxonomic value, and, although it shows a little 
variation, every other organ will also be found to vary The 
head, being so easy to examine, is consequently, in the writer’s 
opinion, of considerable importance 

Turning to the classification of the Cyclophyllidea, one finds 
that the only character common to the various species and 
genera of the family Anoplocephahdse is the fact that they 
have an Unarmed head The essential featuie of the family 
Davaineid® is the presence of a large number of extremely 
small hammer-shaped hooks on the rostellum In the family 
Tsenndae the head is usually armed with a double crown of 
hooks, and the uterus, in practically all species, consists of a 
central stem which bears a number of compound lateral 
branches on each side In species of the families Acoleidse 
and Amabilndse a vaginal pore is absent and the essential 
points of difference between these two families are that in the 
former the musculature consists of at least two layers of 
longitudinal fibres alternating with three layers of transverse 
fibres, and the cirrus is always very large and generally armed 
with very strong hooks , in the latter family the musculature 
is relatively feeble and the cirrus is not armed The family 
Mesocestoididse is characterized by the gemtal pores being 
situated on the flat ventral surface The characters dis- 
tinctive of the family Tetrabothnidae are an unarmed head, 
the suckers of which usually carry anterior appendages, and 
the position of the vitelline glands, which are situated 
anteriorly to the ovary 

It will be noted, therefore, that the form of the head has 
been considered of sufficient importance to separate off at least 
the four families Anoplocephahdse, Tetrabothnidse, Davameidse, 
and Taemidae On the other hand, we find that the presence 
of a double set of gemtal organs in some forms is only considered 
as a generic character, as, for instance, m Dipylidtum, Moniezm, 
etc Further, m Dioicocestus the sexes are separate (i e , 
some strobilse contain only male and others only female organs), 
and this character has hitherto been accepted by all as merely 
a generic distinction Lastly, the occurrence of parutenne 
organs m some species ranks, m our present schemes of classi- 
fication, as a subfamily character 

Sufficient has been said to indicate that whilst certain 
characters have been considered adequate to define a family, 
other — and what appear to be more important— characters 
only rank as of generic, and sometimes even only of specific, 
value This lack of uniformity probably arises from three 
causes, viz (1) that different investigators have different 
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opinions as to the relative value of particular morphoiogicaL 
characters , (2) that no thought or attention is given to the 
relative value of these characters , and (3) that the relative 
value of any particular character can only be adequately 
assessed by investigators after they have acquired a prolonged, 
varied, and practical experience of the forms they are 
classifying 

It will doubtless be agreed that amongst the cestodes, as 
amongst all other animals and plants, any particular organ 
■will vary within wide limits in the different species, and it is 
this fact which makes the classification so extremely difficult 
and so admittedly artificial If such variations did not exist, 
systematic zoology would be simple Knowing that they do 
occur, it is not surprising that schemes of classification not 
based on extensive acquaintance with numerous living forms 
are found wanting when tested by the bewildering variety 
which occurs m nature 

If, for example, we included in one genus, or m one family, 
all those species in which the genital pores are unilateral, or 
if we moluded m another genus or family those species in 
which parutenne organs develop , or again, if we united those 
species in which the head was armed with hooks, or those 
species in which the ovary is situated asymmetrically, then m 
each of the above cases we should be classifying together worms 
which are admittedly very different from each other Thus 
the species with unilateral oores include AnoplocepJiala, 
Hymenolapis, etc , those witi parutenne organs Stilesm, 
Metroliasthes, Paruterma, etc , those "with armed heads 
Tama, Davamea, and most species of Hymenolepis, etc 

Lastly, let us suppose, using one character as an instance, that 
the muscular system of a species of DtbotTinocephalus (Pseudo- 
phyllidea) was found to be identical with that of a species of 
Tania (Cyclophylhdea), and also with that of a species of 
Phyllobothnum (Tetraphyllidea) We should be obliged to 
place these three species together because they have a common 
type of muscular system Clearly the result would be chaos 
Nevertheless, it is a fact that some species in each of the three 
above-named orders have an identical muscular system The 
matter is of importance, because it has recently been stated 
that the muscular system is of one type m the Tetrarhynchidae, 
of another type in the Tetraphylhdse, and of still another in 
the Proteocephahdse 

The arrangement of the muscular system is certainly more 
difficult to determine than is the form of the head , and, further, 
it varies widely in different parts of an individual worm It 
is not evident what advantage is gamed by changing the basis 
of classification, but the disadvantages are very obvious If 
we suppose it to be true that the above three groups do actually 
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possess a different type of muscular system, as has been stated 
to be the case, then this fact strengthens the ground for behov- 
ing that the head, which is so different in each group, is as 
important m diagnosis as any other organ 

It will thus be clear that any particular morphological 
character vanes within wide limits, and has only a relative 
importance Cestodologists have yet to agree whether a 
head is more important than a pore, a hook more reliable than 
a particular type of muscular system, or a paruterme organ 
more valuable than an asymmetncally placed ovary, etc , from 
a taxonomic pomt of view No agreement has yet been reached 
on fundamental principles of this nature, and the result is that 
great diversity of opinion exists as to the relative value of any 
particular morphological feature 

Woodland considers that scolex characters count for very 
little, and that a more satisfactory scheme of classification 
would result, at least so far as the orders Tetraphylhdea and 
Trypanorhyncha and the family Proteocephahdse are concerned, 
if more attention were paid to the form of the ovary in trans- 
verse sections, the position of the vagina relative to the utenne 
sac, and the distribution of the vitellana and longitudinal 
muscles 

The writer has up to the present accepted m its broad 
apphcation Braun’s classification, m which the cestodes 
are considered as a class divided into the four orders 
Pseudophylhdea, Tetraphylhdea, Trypanorhyncha, and 
Gyclophyilidea 

After a long and careful consideration of the various schemes 
of classification which have been proposed from time to time, 
and which are indicated above, he is now thoroughly con- 
vinced that it is undesirable to retain the above four orders 
in their present apphcation, and a new scheme of classi- 
fication, differing only in min or pomts fiom that proposed by 
Pintner in 1928, is adopted m this volume, full details con- 
cerning which are given on page 6 

Genebai. Account of the Cestodes 

Worms of this class are all internal parasites, and they are 
rarely found outside the intestine Stilesia hepattca, however, 
occurs m the liver and bile ducts, and Nematotaema dvapar has 
been recorded from the pericardial sac of the frog 

Head or Scolex — It is by means of this organ that the 
worm fixes itself to the wall of the mtestme In some cases 
( Sttlesia globipunctata, Davainea echinobothrida, etc ) the head 
lies deeply buned m the mucosa, giving rise to very definite 
pathological changes The head is usually a conspicuous- 
organ except m the monozootic cestodes and m Ligula 
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In the Cyclophyllidea it bears four muscular cup-shaped 
suckers -which are referred to as acetabula Hooks may also 
be present, the shape and size of which vary within wide 
limits They are usually borne on a retractile projection 
called the rostellum, which is situated on the anterior aspect 
of the head In addition, the four suckers are sometimes 
armed with deciduous spines In other cases the entire 
cuticle covering the head and the anterior part of the strobila 
may also be armed with minute spmules Folds of tissue 
may develop on the posterior part of the head or on the suckers 
Occasionally the head is lost, and in its place a pseudoscolex 
develops, which, in the genus Fimbriana, is very large and 
conspicuous 

The tetraphylhdean head m the two families Phylloboth- 
mdae and Onchobothrndse consists typically of four ear-hke 
outgrowths or lappets In some species these lappets, which 
aie called bothndia, are simple , in others they are modified 
m various ways One or more suckers may develop on the 
face of the bothridium or its entire surface may be spht up 
into loculi by one or many transverse and longitudinal septa 
At its anterior extremity each may bear spine's the shape of 
uhich varies considerably Each botlindium may be borne 
on a stalk, when it is said to be pedunculated, or the stalk may 
be absent, when it is refened to as sessile 

In the family Proteccephalidse the head closely resembles 
the cj clophyllidean scolex in that it bears four suckers The 
entire cuticle coveung the head, and in some cases that of the 
anterior part of the strobila, may bear minute spmules In 
the genus Gangesia a rostellum is present, armed with spines 

In the Pseudophyllidea the head consists typically of two 
boat-shaped sucking grooves called bothna In some in- 
stances the margins of each bothnum fuse, giving rise to a 
tubular or conical organ, as in Duthiersia and Bothridium 
Occasionally the bothna are replaced by a terminal fixation 
organ or by a pseudoscolex, and accessory sucking organs may 
also be present In a few cases the head is armed with 
hooks 

In the order Trypanorhyncha the head typically carries 
four long thread-like proboscides armed with hooks of the 
most diverse shape, each proboscis being retractile within an 
elongated, somewhat cylindrical sac which is situated in the 
postenor part of the head In addition, the head bears either 
two or four bothndia In a larval [}) trypanorhynchid 
recently descnbed from Amenca the worm possessed four 
protrusile, unarmed proboscides, and, as far as can be ascer- 
tained, no accessory bothna or suckers were present 

In the monozootic cestodes the head as such may be said to 
be absent, but m some species sucking organs are developed 
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Attention is called elsewhere to the fact that the posterior part 
of the head is, when once established in the final host, a 
proliferating area from which segments are being continuously 
budded off 

Neck — This name is applied to the unsegmented zone which 
is found m some cestodes immediately behind the head 

Strobila — The strobila is the general body of the worm , it 
is composed of a chain of segments or proglottides, except in the 
monozootic species 

Proglottides — These vary very greatly in shape and size 
not only in different species, but even in the same individuals 
The worm may be composed entirely of shallow segments, i e , 
segments m which the transverse diameter is considerable and 
the antero-postenor diameter extremely small , they are 
then said to be linear In other cases the mature or gravid 
segments may be longer than broad , the lateral margin of the 
segment may be straight or convex , the posterior margin of 
each segment may overlap the anterior margm of the succeed- 
ing segment, in which case they are referred to as being 
imbricated The term fimbriated or lacmiated is applied when 
the posterior m ar gin overlapping the next segment is ragged 
Sometimes it is only the lateral posterior edges of each segment 
which overlap the next segment , they are then called salient 
In some species of Pseudophyllidea and Trypanorhyncha each 
primary segment divides into two or more secondary segments 
Most species of cestodes are flat and delicate, but a few are 
fleshy The ventral side of the worm is that nearest to the 
ovary , consequently it can only be determined in the majority 
of forms by making transverse sections, but when a uterine 
pore is present it is usually ventral 

Cuticle — In the Cestoda the cuticle is a thm covering, 
resistant and elastic, which may bear minute spines, hairs or 
tubercles 

Parenchyma — The bulk of the body of a cestode worm is 
composed of connective tissue which is known as the paren- 
chyma It fills up all lhterstices of the worm and is typically 
divided by the circular muscular fibres into two zones, namely, 
the cortical parenchyma and the medullary parenchyma 
Usually the essential genital organs are situated m the medullary 
parenchyma, and the longitudinal muscles, nerves, and ex- 
cretory vessels in the cortical parenchyma 

Calcareous Corpuscles — These consists of refractile bodies, 
often spherical, composed of carbonate of lime, and measuring 
from 5 to 25 y , they are found most frequently' in the cortical 
parenchyma In some species they are much more abundant 
than m others They appear to originate as concretions 
within certain parenchymatous cells which eventually atrophy, 
and, as a result, they are often found free m the tissue 
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Nervous System — This consists of ganglia situated in the 
head which give off nerves to the suckers, and from which a 
number of longitudinal nerves pass backward through the 
whole length of the worm These are connected together by 
numerous anastomoses Of these longitudinal nerves the 
principal are two large lateral nerves, one on each side, situated 
external to the muscular system 

Excretory System — This commences in excretory cells 
called “ flame cells ” Each is provided with numerous 
processes which ramify m the parenchyma , they are hollow, 
the cavity being drained by a minute capillary, and bearing a 
tuft of vibratile cilia which in life exhibits a flickering motion 
Numbers of these cells are scattered throughout the paren- 
chyma, especially m the cortical zone The minute capillaries 
arising from the flame cells anastomose, and uniting 
together form eventually, as a rule, four mam longitudinal 
vessels (ten in Hymenojvmbrm), two running along each 
lateral margin of the segment, one dorsal and one ventral , 
these open into a minute vesicle situated at the end of the last 
segment When once the latter has been shed, the vessels 
merely drain posteriorly Very frequently the ventral vessel 
is larger than the dorsal one, although exceptionally the reverse 
may be the case The dorsal vessel may lie immediately 
dorsal to the ventral, or lateral or median to it In some 
species the dorsal vessel may be absent altogether, or may be 
present only in the anterior part of the worm, as in certain 
species of AviteUma The genital ducts, viz , the vagina and 
the vas deferens, may pass dorsally to both vessels, between 
them or ventral to them 

In many species of Pseudophyllidea the excretory vessels 
cannot be seen even m transverse sections , m some other 
species they are very small and diffi cult to see 

Muscular System — In the various orders great diversity 
exists in the arrangement of the muscular system It usually 
consists of longitudinal, circular, and diagonal or dorso- ventral 
fibres In the Cyclophylhdea the longitu dina l muscles are 
typically disposed in smgle bundles which are sometimes 
continuous throughout the body Internally to them are 
the circular fibres which, as noted above, divide the paren- 
chyma into cortical and medullary parts, the former being 
situated externally to the circular fibres, whilst the latter lies 
internally to them Occasionally the longitu dinal bundles are 
m two, three, or four layers, with circular fibres between 
each layer The diagonal fibres are, as a rule, small and ill- 
defined In gravid segments the musculature atrophies, as a 
result of which the segments not only break loose from the 
chain but also rupture easily, thus liberating the eggs 

Qeratal Pores — The aperture by -means of which the vas 
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•deferens communicates with the exterior is called the male 
gemtal pore, whilst the opening of the vagma to the extenor 
is called the female gemtal pore 

In the Cyclophyllidea, Tetraphyllidea, and Trypanorhyncha 
the uterus is almost always, but not invariably, a closed sac 
The male and female gemtal pores practically always open 
close together, very frequently m a common gemtal atrium, 
which communicates with the extenor by a single aperture 
The uterine opemng, when present, is always distinct from the 
male and female gemtal opemngs With very few exceptions 
the opening of the male and female genital organs is situated 
laterally m the three orders mentioned above, and also m 
some families of the Pseudophylhdea, viz , Amphicotyhidse, 
Triaenophondse, and Echinophallidse 

In the Cyclophyllidse utenne pores are absent, but m the 
genus Mesocestoidcs both the male and female pores are situated 
on the flat (ventral) face of the segment When a uterine 
pore is present it is usually to be found on this surface, but 
in some cases it is situated dorsally, as m species of the family 
Ptychobothmdae When the male and female gemtal pores 
are on the lateral margin of the segment they may all open on 
the same side of the strobila, in which case they are said to 
be unilateral , as in species of Hymenolepis In other species 
the pores open regularly to the left and to the right m succeed- 
ing segments , they are then said to be regularly alternate, 
as m species of the genus Leptotcema etc In other cases they 
are disposed irregularly on each side of the strobila, and they 
are then said to be irregularly alternate as in Tcema spp etc 
The position of the pore in each segment vanes m different 
species , it may be situated anywhere on the lateral margins 
of the segment , in some cases it is placed slightly dorsally 
or ventrally, when it is said to be subdorsal or subventral 

Genital Organs — In the new order Dioicocestidea the sexes 
are separate, % e , some strobilse contam only male and others 
only female gemtal organs This condition is umque in the 
class Cestoda , m all other genera the worms are hermaphro- 
ditic, i e , each mature segment contains both male and female 
gemtal organs In the vast majority of tape-worms a single 
set of gemtal organs is present m each mature segment Usually 
the male gemtal organs mature before theTemale, and in some 
species this condition is so pronounced that a relatively 
considerable portion of the anterior part of the strobila 
contains male gemtaba only In some species a double set of 
gemtal organs is present in each segment ( Dipylidium , 
Moniezia, etc ) 

In the family Fimbnamdae the reproductive organs are 
apparently not arranged segmentally In the genus Tnplo- 
Icenia there is one ovary, yolk-gland, testis, and vagma, but 
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four or five cirrus pouches in each lateral half of the segment 
In the genera Diphposthc and Amabilia every mature segment 
contains a single set of female genital organs, w ith a cirrus 
pouch at each lateral margin 

It will therefore be seen that considerable diversity exists 
in the arrangement of the gemtal organs 

The monozootic cestodes may be considered as consisting of 
a single segment bearing weak fixation organs anteriorly and 
contaimng a single set of genital organs 

In the pseudophylkdean genus Lignin, and in a few other 
cyclophylhdean genera { Parvirostrmn etc ), although the gemtal 
organs are segmentally arranged, the corresponding segmenta 
tion of the strobila is very indistinct 

Segments m which the genital organs are not dc\ eloped 
at all, or only partly developed, are said to be immature 
Those in which they are fully developed and functioning are 
mature, and those in which the uterus contains eggs are 
gravid 

It must be clearly understood that the anatomy of a 
segment varies considerably in parts of the same strobila 
As the growth of the worm is from the head backward, those 
segments at the anterior end of the strobila are the youngest 
and those at the posterior end the oldest The result is that 
the anterior proglottides present degrees of development fiom 
the stage in which it is impossible to distinguish even the 
rudiments of the genitalia to that m which these organs are 
fully developed 

Male Genital Organs — The plan on winch these organs are 
arranged is the same throughout the entue class Cestoda, 
the differences which exist being limited to nnnoi details 

(fig 2) 

Testes — The testes are usually \ cry numerous and situated 
dorsally m the medulla, but in the genera Monticdha, 
Eudolphiella, Marsypocepftalus, and Amplncolylc they he m the 
cortex In certain species of Tetraphyllidea and Trypano 
rhyncha the mature segments contain a number of fibrous 
capsules, in each of which theio are five or six testes In the 
genera AploparaLsis, Diorchi s, Hymcnolepis and Ohgorclns 
each mature segment contains one, two, three, and four testes 
respectively In some species of Taenia each mature segment 
contains about 500 testes, and in some other genera the number 
is even greater They may lie along the lateral margins of 
the segment, 111 which case they are said to be in tw o fields , 
in other species they lie posteriorly to the ovary , in yet others 
anteriorly , and m still othci species they may surround it 
They may be confined to the space between the excreton 
vessels, or they may extend laterally to them 



JMEODUCriOIf 


17 


From each testis a vas efferens arises It is so minute that, 
except in some species of Hymenolepis, Stilesia, etc , it is 
rarely seen even m sections The vasa efferentia unite mto a 
common duct called the vas deferens, usually this duct is much 
coiled, and it runs to the gemtal pore The terminal part of the 
vas deferens (the cirrus) is surrounded by a muscular organ 
called the cirrus sac , this is usually small but m many species 
of Hymenolepis it is a very conspicuous structure, extending 
almost across the entire breadth of the segment This mus- 
cular pouch is concerned m the protrusion and retraction of 


evs 



Fig 2 — Diagn.ni lepresentwg the male and female gemtaln. of a TiEnioidein 
cestode (Original ) Foi explanation of the lettering on this 
and other figures, see p xxvii 


the terminal part of the vas deferens , this usually lies coiled 
within the cirrus sac, is often modified, and may be covered 
with minute spines Owing to the fact that the male and 
female gemtal organs may mature at different times in the 
same strobila, receptacles are developed on the vas deferens 
for the storing of spermatozoa , such a dilatation is called a 
seminal vesicle When it develops on any part of the vas 
deferens situated outside the cirrus sac, it is called the external 
seminal vesiole, whilst when it develops on any part lying 
within the sac it is referred to as an internal seminal vesicle 
In some species a seminal vesicle is entirely absent, in others 
one vesicle is present, whilst m yet other species there are two 
iol i c 
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Occasionally a portion, or the w hole, of the vas deferens may 
he covered with glandular cells to which the name prostate 
gland has been applied The relation of the cirrus to the ter- 
minal part of the vagina is often a point of some importance , 
the sac may be interior throughout the entire strobila , in 
other casts its position varies even m one strobila, it being 
situated anteriorly in some segments and posteriorly in others 
The cirrus sac may also be dorsal or ventral to the terminal 
part of the vagina Here again in some species it is always 
either dorsal or ventral, whilst in others it is sometimes dorsal 
and occasionally ventral even in the same strobila 

Female Genital Organs — The female genital organs consist 
of an ovary which discharges eggs into an extremely fine 
oviduct , the latter branches into two larger ducts , one, called 
the vagina, leads to the genital pore, and the other, named the 
uterus, becomes filled ■with eggs, and may or may not open to 
the exterior In addition, two glands, the vitelline and shell 
glands, discharge their secietions by means of ducts into 
the oviduct , the latter is, how e\ er, not lnvariabty - present 

(fig 2) 

Otary — Except in the genera Monticellia and Rudolphietta, 
the ovary is invariably situated ventrally in the medullary 
parenchyma In the vast majority of species it is bilobed or 
butterfly-shaped, the two lobes being united by a narrow 
isthmus In some species (and, according to Woodland, in all 
Phyllobothnidae and Tetrarhyncludse) the organ is bilaminate, 
i e , it consists of two dorsal lobes and two ventral lobes united 
m the middle In other species it is apparently a single, more 
or less globular or oval organ It may be situated m front of 
or behind the testes, or, as noted above, it may be surrounded 
by testes Also it may occur either in the posterior, middle, 
or anterior part of the segment, and m some species it is 
situated asymmetrically, usually m that half of the segment m 
which the pore occurs In species ■nlncli possess double 
genitalia there are two ovaries m each segment, one on each 
side 

Vagina — Erom the gemtal pore, whether this is situated on 
the lateral margin or on the ventral surface, the vagina runs, 
usually, in a slightly curved course to the ovarian isthmus 
A short portion of the vagina near the pore is sometimes 
dilated, as in the genera Stilesia and Avitellma, and this is 
referred to as the vuh a 

Hear the ovarian isthmus the vagina often dilates, and such 
a vesicle is called a receptaculum semims , it functions in 
storing spermatozoa until they are required 

In the families Acoleidse and Amabihidse, and also m the 
genus Aponna, a vagmal pore is said to be lacking In f>fr® 
iormer family the cirrus is armed with strong spines, and 
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apparently penetrates the tissues during copulation In the 
genus Tatna the distal end of the vagina, instead of opening 
to the exterior, turns backward into the next following segment, 
and opens into the leceptaculum seminis of that segment 

Oviduct — From theovaiy a short minute duct — theoviduct — 
arises , ova discharged from the ovary pass along this channel 
and are fertilized m its proximal part For this reason this 
portion of the oviduct is called the fertilization canal or ootype 
Neat its origin there is sometimes a small muscular dilatation 
called the egg-snallowing appaiaius, which is concerned in 
the propelling of the ovanan cells forward The ducts from 
the vitelline glands, v hen these aie present, and from the shell 
gland, when this is piesent, discharge their contents mto the 
fertilization canal The distal part of the oviduct is con- 
tinuous with both the vagina and the uterus , the two latter 
organs mav, foi the sake of simplicity, be considered as the 
two limbs of the letter U, the oviduct opemng m the middle 
of the basal curvatuie As we have noted above, the vagina 
runs to and opens at the genital pores The uterus wdl be 
considered later 

Vitelline Glands or YolL-glands — Great diversity exists with 
respect to the arrangement and disposition of these glands 
In the Cvclophvlhdea the acmi are condensed into a smgle 
gland, which, as a rule, is placed posteriorly to the ovary , it 
is always situated in the medulla In species possessing 
double female gemtal oigans the vitelline glands are also 
duplicated In the genera Stilesia, Avitellina, and Thysano- 
soma, the glands aie entirely absent, whilst m the genera 
Ascotcenia and Thysaniezia they are rudimentary 

Lube (1910) and Meggitt (1924) state that the vitelline 
follicles m the order Tetraphyllidea are situated m the cortex 
The writer found them external to the longitudinal muscle 
layer m the genera Thysanocephalum and Pedibothnum In 
the geneia Tyloceplmlum , , Cephalobothnum, and Balanobothnum 
they lie internally to the longitudinal muscles, whilst m Adelo- 
bothnum they are intermingled with the longitudinal muscle 
bundles Woodland (1927), hoi ever, states that they are 
situated m the medulla All authorities agree that the glands 
are usually m two lateral stiands, although in some species 
they develop an annulai arrangement in the posterior seg- 
ments In the genera Monticellta and Rndolphiella they are 
definitely m the cortex Cooper (1918) stated that the glands 
were mostly cortical seldom medullary, m the Pseudopin llidea 
He figured them as being external to the longitudinal muscles 
m JBothriocephalus claviceps, B cuspidatus , and other species, 
and internally to the muscles m Abothnum rngosum Nybelm 
(1922), in his monograph on the Pseudophylhdea, figured the 
glands as being external to the longitudinal muscles m three 
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species of Eubothnum, uhilst in other species of tins genus 
they are intermingled with the muscles In the geneia 
Parabothnum, Abothrvum and Pnctpocephalus they are external 
to the longitudinal muscles In some genera they encircle 
the segments, whilst in others they are lestncted m position 
to two narrow, longitudinal, lateral tracts 

Our knowledge as to the position of these glands in the ordei 
Trypanorhyncha is not sufficient to justify us in making a 
definite statement, but m all the species that have been studied 
thev are situated m the medulla, although it is true that m 
most of these species the division into a cortical and medullary 
parenchyma is ill-defined It is, houevei, definitely known 
that they alm ost, always encircle the segment, but m some 
species their distribution is certainly limited to the lateral 
margins of the segment 

In the mop,ozootic cestodes the vitelline glands are apparently 
situated in the medulla, and consist of two lateral tracts 

Shell gland — The function of this organ (which is ahvavs 
small) is unknown It received its name because the early 
helminthologists were of opinion that it was concerned in the 
formation of the shell , it is now known that it does not form 
the shell The gland is usually situated close to, and posterior 
to, the ovary, hut occasionally it appears to consist of a duct- 
less glandular thickening on the wall of the fertilization canal 
In some species it appears to be entirely absent 

Uterus • — The structure and form of the uterus vanes within 
wide limits m different species Amongst the Cyclophyllidea 
in forms like Hymenolepis spp , it usually consists of a trans- 
verse sac (withlobulated walls) which entirely fills the segment 
In most species of Tcenia, it is a central stem with a number of 
lateral compound branches on each side In species of 
Dipyhdium it is composed of a reticular netwoik in the inter- 
stices of which capsules ocour , each of the latter contains 
one or more eggs In the family Davameidse the utems, 
as such, disappears, and is replaced by parenchymatous 
capsules These may be globular, oval, or polygonal, and 
each may contain one or several eggs In certain other ces- 
todes the utenne walls disappear, and the eggs apparently 
he free m the parenchyma In species of the genera Sttlesia, 
Avitelhna, Thysanosoma, Ascotcenta, Thysaniezw, Metrohasthes, 
Biutenna, Idiogenes, Culcitella, and Phabdometra the uterus is 
replaced by one or more fibrous capsules (par-uterine organs) 
into which the eggs pass 

In the Cyclophyllidea the uterus does not open to the 
exterior , the eggs are liberated by the disintegration and 
rupture of the cortical parenchyma of the segment In at 
least one species of AvtteUina the eggs are discharged into the 
longitudinal excretory vessels. 
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The essential genital organs gradually atrophj 7 as the uterus 
develops, so that m fully gravid segments no trace of them 
is to he found, and the segment becomes practically a bag of 
eggs 

In the Pseudophylhdea the uteius usually consists of a 
convoluted tube which m some species assumes the form of 
a rosette In the family Amphicotylidse it is sac-like, and 
m a few species of this order the utenne wall appaiently 
disappears and the eggs lie free m the medullaiy parenchvma 
In almost all species the uterus opens to the extenor by means 
of a pore, which in some families is marginal (Amphicotyhdse 
and Truenophoridie) , m one family (Echmophallidse) it is 
submargmal, m Ptychobothrmm it is dorsal, wlnlst m all the 
other families of this order the uterine pore is ventral, ? e , 
situated on the flat side of the segment It is to be noted that 
m this order the essential organs do not atrophy as the uterus 
develops , this constitutes a difference from the Cyclo- 
phylbdea 

In the Tetraphjdlidea the appearance of the uterus varies 
considerably m different families In the Onchobothriidm 
and Phyllobothriidaj it usuallj' consists of a lobulated elongated 
sac In a few species it is known that this sac definitely 
commumcates with the exterior by means of a primary uterine 
pore situated on the ventral (flat) face of the segment , but 
in the vast majonty of cases the eggs appear to be liberated 
by rupture of the wall of the segment, as m the Cyclophyllidea 

It should be remembered however, that in species of the 
above two families segments become detached from the chain 
before they aie gravid, and m these instances the appearance 
of the gravid uterus is only known m a few species 

In the Proteocephalidse the uterus resembles, m a general 
way, that found in the family Tsenndse (Cyclophyllidea), m 
that it consists of a central stem with lateial branches , but m 
the former family the central stem is usually comparatively 
wide, as are also the lateral compound branches , moreover, 
in this family the uterus m each segment usually opens to the 
exterior by one or more pores 

In the order Trypanorhyncha the uterus is similar to that 
found in the two families Onchobothrndse and Phyllo- 
bothrudse (Tetraphylkdea) 

In the monozootic cestodes the uterus in Amphilina is long 
and N-shaped, whilst m Gyrocotyle it is a closely convoluted 
tube lying in the mid-longitudinal axis and opening again near 
the anterior extremity 

Copulation — Spermatozoa are transferred to the oviduct 
by means of the protrusile cirrus , the ova of one segment may 
be fertilized by the spermatozoa from the same segment or 
from another segment of the same chain , or, when many 
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strobilae are present in the same host, by spermatozoa from 
another strobila In the family Acoleidae a vagmal pore is 
usualfy absent, and during copulation the cirrus apparently 
penetrates the tissue of the segment and the spermatozoa find 
their way to the ova 

Eggs — The ovum is feitilized m the distal part of the oviduct 
{on type), and it then receives the secretions from the vitelline 
gland and shell gland when these are present the vhole is 
then enclosed m an egg-shell In some cases the egg-shell 
appears to be developed from special vitelline cells, whilst in 
othei cases it seems to be developed from cells derived from 
the segmenting ovum In all cases the egg, when passed to 
the exterior, consists of a ball of cells (a morula) which contains 
typically six mmute hooks, although in some cases ten or 
more may be present This morula is called an oncosphere or 
a hexacanth embryo It is usually enclosed in one or more 
envelopes or coverings The one immediately surrounding 
the embryo, and secreted by the embryo, is called the em- 
bryophore The outer covering is the egg-shell , between these 
two envelopes a third one is sometimes piesent, whilst in other 
cases the space between the two envelopes is filled with 
albuminous material or yolk 

In some genera of the family AnoplocephaLdse, the em- 
bryophore, instead of being a globular or oval sac, as m most 
other cestode eggs, is peculiar in that at one pole there are 
developed two prolongations, like the blades of a pair of scissors, 
and these may cross each othei when fully developed Such a 
structure is called a pyriform apparatus In all eggs of the 
genus Tama the egg-shell propel is a very dehcate structure 
which is almost invariably ruptured and lost before the eggs 
(which, like most other cestode eggs, are passed m the faeces) 
reach the exterior In such eggs the embryophore develops 
and becomes a very thick, radially striated structure, such a 
covering bemg necessary for the protection of the embryo 

Some eggs are colourless {Hymenolepis, Dipyltdium, etc ), 
others are straw-coloured or light yellow {Dibothnocephalus), 
whilst in the case of all species of Tcema they are brownish 
when passed They may be round, oval, or asymmetrical, and 
m some cases filaments are borne at one pole of the embryo , 
thev vary in size from about 15 to 120 p 

In some genera of Pseudophyllidea the eggs are operculated, 
i e , they bear a circular cap-like lid at one pole This, which 
is called an operculum, fits very tightly, and in immature eggs 
it is often difficult to see The operculum opens and allows 
the embrvo to escape when the conditions are suitable 

Development and Dife-histon/ . — It should at once be remarked 
that, although many thousands of different species of tape- 
worms have been described, we are familiar with the life- 



ix mom c i ion 


2-i 


histories of comparatively verj few (about 40) In all cases 
m which the life-history is known, fuither development of the 
egg takes place only after it has been swallowed by another 
host It is quite possible, however, that, as knowledge in- 
creases, it may be found that many species do not require an 
intei mediate host, and that m others two intermediate hosts 
are required 

It is a very remarkable and suggestive fact that, with one 
or two exceptions, all.species included m the family Anoplo- 
cephalid® occur m herbivorous and fruit eating animals In 
these cases it is difficult to believe that an intermediate host 
is necessary It is of course possible that the larval form 
may develop in some small animal which is swallowed by 
the final host whilst eating glass, etc , but in the case of 
Moniezia all attempts to discover a larval cestode in insects, 
etc, which might be, and doubtless are, s\\ allow ed by sheep 
or cattle during feeding, have proved futile This circumstance 
suggests the probability of the life-history being direct, and 
that in species of this genus infection -with the adult worm 
takes place as a result of the eggs being swallowed On the 
other hand, all attempts to infect lambs by feeding them with 
eggs of Montana, and also rabbits with eggs of Cittotcenia, have 
failed 

As far as is known at present, all species of cestodes require 
at least two hosts to complete their development, except 
Hymenolepis nana In the latter case the eggs, when swallowed 
by the proper host, penetrate the villi of the intestinal wall, 
develop into larvae, drop into the lumen of the gut, to the wall 
of which they attach themselves, and then become adult. 
In this case the larval form and the adult worm develop m one 
individual as a result of the egg or eggs being swallowed 

In the Cyclophyllidea, Tetraphyllidea and Trypanorhyncha, 
as far as is known, two hosts only are required The first, or 
intermediate, host usually becomes infected with the larva 
as a result of the pollution, with faecal matter containing eggs, 
of the food or water taken by the animal But from the egg 
only a larva can develop The infection of the final host in 
■which the adult worm occurs is brought about as a result 
of the final host devouring portions of the intermediate host 
infected with the larval form- In all cases the infection of 
both the intermediate host with larvae and the final host with 
adult worms is brought about as a result of feeding m which 
the eggs or larvae, always passive, are carried to their desti- 
nation without any effort on their own part 

In all species of the Pseudophyllidea in which the life- 
history is known three hosts are required , the first larval 
host is a Cyclops or other crustacean, the second is a fresh- 
water fish, and the third is the host m which the adult worm 
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occurs , here again the connection existing between the various 
hosts is a food relationship 

Turning now to those species about which we have some 
knowledge, we find that in rare instances, e g , Hymenolepis 
nana and Tcema solium *, further development may take place 
when the eggs are swallowed by the final host , but m all other 
known cases, as we have noted above, a special intermediate 
host is necessary This may be either a vertebrate or an 
invertebrate , larvae have been recorded from jelly-fish In 
any case, when the egg is swallowed by a suitable host the em- 
bryo (oncosphere) escapes from the shell after this has been 
subjected to the influence of the digestive juices The embryo 
is a small body, rarely measuring more than 20 p, and usually 
much less , it is amazingly active when once it has reached its 
proper host — a striking fact when one remembers that this is 
the only stage in its life-history when any degree of mobility 
is manifested Such movements are necessitated by the fact 
that the naked and unprotected embryo must make its own 
way to the tissues of the host and finally encyst , otherwise it 
would be voided in the fseces With the assistance of its 
hooklets it bores its way through the intestinal wall and is 
earned to its normal habitat This vanes widely in the case 
of different species When the intermediate host is a verte- 
brate, the larva usually enters a lymphatic or blood-vessel, 
and is presumably carried all over the body The larvae of the 
various cestodes exhibit remarkable selectivity for particular 
sites for their further development In Tcema saginata, for 
example, the final larval stage is found only m the muscular 
Bystem of the intermediate host, which in this case is the ox, 
and in the case of Tcema multiceps the larvae only occur m the 
°f the sheep When the intermediate host is an arthropod , 
larval stage is found m the body-cavity 
, already noted that, except in Hymenolepis nana, 
the final host can only become infected with the adult by 
-allowmg the larval form The latter consists essentially of 
the head, o scolex, of the future worm, usually enclosed in 
one or more membranes When this is swallowed, the 
membranes are digested and the larva is set free in the lumen 
of the digestive tract By means of its suckers (and hooks, if 
^b®Y are present) it attaches itself to the wall of the intestme 
Growth The posterior portion of this head, or scolex, con- 
sists of proliferating tissue which, after the head becomes 
attached, is continually budding off new segments At first 
these are very shallow — almost linear, — but as they become 
pushed further back, owing to other segments being produced, 
they gradually elongate and develop reproductive organs and, 

In this species the egg develops into a Cysticercus celluloses when 
swallowed accidentally by Han but the normal host of the larva is tl o pigf 
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finalty, a uterus full of eggs So that, whilst the segments 
immediately behind the head of anj' worm aie small, and 
contam at most the rudiments of the genitalia, those m the 
middle of the worm contain fulty developed genital organs, 
whilst the posterior segments are full of eggs 

Larval Foims — Various types of larvae occur, but they are 
reducible to two mam forms, viz — 

Sohd Larvae, — In this type the fertilized ovum continues 
uninterruptedly to segment, giving rise to a solid larva 
wluch, if globular, is called a plerocercus, and, if elongated, 
a plerocercoid , the larval form of Dibothnocephalus latus is of 
the latter type 

Bladder Laivae, such as those produced by the vanous 
species included in the genus Taenia In these instances 
the egg when swallowed by the intermediate host is earned 
in the usual manner to the muscles or other tissues On 
arrival, the cells m the centre of the segmenting embryo 
liquefy , there is thus produced a small spherical bodv whose 
periphery is lmed internally by proliferating cells, and m the 
centre of which there is a space containing liquid Whenever 
this liquefaction of the centre of an embryo takes place, a 
bladder-worm of some sort is invariably produced Three 
mam tj-pes of bladders can be differentiated, viz — 

A A cysticercus such as C bovis — In this type there is one 
head As the oncosphere enlarges, consistmg as it does, 
primarily, of peripheral cells and a central cavity, a small 
invagination of the wall takes place, comparable to that w hich 
would be produced by pressing a finger into a soft india-rubber 
ball At the bottom of this invagination the head of the adult 
worm develops, and this head can be evaginated The result is 
that there is produced one bladder and one head In the case 
of C bovis and C cellulosse these bladders grow until they are 
the size of a small pea Usually the head appears to be near 
one pole inside the cyst or bladder, and it can be seen with 
the naked eye, in fresh specimens, as a milky white patch 
about the size of a pin’s head When alive and fresh the head 
can be evagmated easily by light pressure betv een two slides 

The cysticerci, or larval forms of the different species of the 
genus Taenia show considerable variation m form, and special 
names have been applied to them, as follows — 

(1) Strobilocercus Sambon, 1924 — In the larva of -T 
tceniceformis a chain of segments is budded off, in which, 
however, no genital organs are developed On account of tins 
larval peculiarity the adult worm has also been placed in a 
special genus or sub-genus to which the names Hi/datigera 
Goeze, 1782, and Reditoema Sambon, 1924, have been applied 

(2) Dithyridium Rudolphi, 1819 (=Piestocystis Diesing, 
1850) — This form is called a plerocercoid by many authors 
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The latter term should be reserved for the larvee of the 
Pseudophylhdea It is elongated, and possesses a solid 
body -without a caudal bladder Anteriorly the scolex, 
which is provided with four suckers, but which is devoid of 
rostellum and hooks, is mvagmated into the body m such a 
way that the head is turned mside out It is probable that 
this larval form represents one or more species of the genus 
Mesocestoides 

(3) Cysticercoid Braun, 1883 — This is allied to a cjsti- 
cercus, from which it differs in that the bladder is but 
slightly developed and is usually re-absorbed or cast off 
Several modifications of the type occur, viz — 

(a) Cryptocystis Villot, 1882 — This form occurs m the 
development of species of the genus Dipylidium When the 
oncospheie liquefies, the cavity produced is relatively small 
The larva elongates in such a way that it becomes literally 
divided up into a tail-like posterior part which contains the 
remains of the bladder and the embryonic hooks, and an 
anterior larger part which beais at its anterior extremity 
four suckers The posterior part of the larva is cast off and 
atrophies, leaving only the solid anterior part, which maj be 
considered as itself consisting of two parts, viz , an extreme 
antenor area on which suckers and hooks develop, and a pos 
tenor portion into which, eventually, the antenor part sinks 
The scolex thus comes to be surrounded by a double wall, the 
whole simulating a cysticercus in appearance 

(b) Cercocystis Villot, 1882 — This type of larva occurs in 
the development of some species of the genus Hymenokpis 
It resembles a cysticercus except that the tail is not cast off 

(c) Monocercus Villot, 1882 — This name is applied to those 
larvae m which the scolex proper eventually lies free within the 
blastogene It occurs m the development of some species 
of Anomotcema 

(d) Pohccrcus Villot, 1882 — This resembles a monocercus 
except that several scoleces are formed within a single blasto- 
gene It is to all intents and purposes a coenurus, from which 
it differs only m the following two points (1) the scoleces 
become detached from the wall, and (2) they develop in a 
different ma n ner 

There are other interesting modifications of the cjsticercus 
type which cannot be considered in detail here 

B Coenurus Rudolphi, 1803 — Types — Coenurus cere- 
brahs m the brain of sheep , Coenurus senalis m the sub- 
cutaneous tissues of the rabbit , Coenurus gaigeri m the nervous 
and subcutaneous tissues of the Tnrha.n goat 

This is a vesicle usually as large as a golf ball and sometimes 
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laigei It consists of a single bladder and many heads Each 
head is produced by an in\ agination of the -nail in a mannei 
precisely similar to w hat occurs in C bovi s The cysts 
are easilj* differentiated fiom a hj datid fr\ the following 
characters — 

The mdiyidual heads are laige, alwaj s attached to the wall 
and easily seen with the naked eye, being rnillcj w hite m coloiu , 
thej occui m conspicuous clusters here and theie on the cyst 
wall, the rest of w Inch is free from scoleces, w hereas in a h} datid 
cyst the brood capsules (which contain scoleces) aie small and 
difficult to see with the naked eye , the wall of the cyst is 
homogeneous and does not show the milky -white patches so 
typical of a ccenurus 

C Echinococcus Rudolphi, 1801 — The hi datid cjst in the 
liver (and other organs) of cattle, horses, sheep etc , and occasion- 
ally in man The adult worms are Tcenia echinococcus and 
closeh* related species, found m the dog, cat, fox, etc This 
is the largest of all tapeworm cysts , it attams the size of a 
child’s head In its final form it is full of liquid m which many 
bladders and many heads occur 

"Whereas in cysticercus and ccenurus each invagination gives 
nse to one head only which never becomes detached from the 
cyst-wall, m echinococcus each invagination produces either 
(I) a brood capsule or (2) a daughter cyst, both of which become 
detached from the wall of the cj^st 

Tn the case of a brood capsule the cavity of each of the 
original invaginations becomes studded with secondary in- 
vaginations, so that there is produced a ball of heads which 
separates from the wall of the cyst and comes to he m the liquid 
fillin g the cyst This ball of scoleces is always small, much 
smaller than that of a single head in ccenurus and cysticercus, 
and it rarely measures more than 1 mm Having separated 
from the wall of the cyst, the parenchymatous tissue holding 
the heads together disintegrates, and thus the scoleces become 
detached from each other within the original cyst A hydatid 
cyst contains an~albuminous or serous fluid from which, when 
allowed to stand, a sediment settles at the bottom This 
sediment is often called c sand ” It consists of enormous 
numbers of extremely small, sohtary scoleces and a large 
number of brood capsules in process of disintegration into 
separated scoleces As, however, the internal wall of the cyst 
is m a continuous state of proliferation, the process of dis- 
integration is never completed 

Tn cattle a very heavy infection with hydatid cysts is common, 
and in such cases the individual cysts are smaller than usual 
and very frequently sterile or barren — that is, no “ sand ” is 
produced inside the cyst 
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A few of the original invaginations may, mstead of ceasmg 
to grow when they attain a size of about 1 mm , grow very 
large , frequently as large as a small hen’s egg, and they are then 
known as daughter cysts They, too, become detached from 
the wall of the parent cyst, and resemble the parent in 
every particular, except that they are smaller Frequently, 
when a hydatid cyst is punctured these daughter cysts float 
out like small balloons 

The daughter cysts are of two kinds, viz , endogenous when 
they develop inside the parent cyst, and exogenous when they 
grow outside the wall of the parent cyst 

Occasionally, in the liver of an animal, the parent cysts grow 
under considerable pressure In such cases the cysts, instead 
of being globular, grow by tunnelling a way m the tissues, 
and portions of these channels may become isolated 
This type of hydatid is referred to as Echinococcus 
multilocularis 

Each of the above types of bladder worm, i e , cysticercus, 
cosnurus, and echinococcus, is produced from a single egg 

In cysticercus one bladder and one head (the infective 
orgamsm) results, so that one egg eventually produces again 
only one adult worm In coenurus and echinococcus, however, 
large numbers of heads or scoleces are produced, so that m 
both these instances one egg, havmg passed through the inter- 
mediate host, eventually gives nse to a very large number of 
adult worms Where one egg gives rise to more than one 
adult, asexual multiphca on (alternation of generations or 
heterogeny) has taken place 

In cysticercus no alternation of generations, or asexual 
reproduction, occurs, because, as pomted out above, one egg 
produces finally only one adult worm 

Diagnosis of Cestode Infections 

This is often a difficult matter , in infected animals the 
faeces usually contain eggs, and these can be found when a 
smear of faecal matter is examined microscopically In light 
infections it may be necessary to concentrate the eggs from a 
small quantity of faeces To find eggs m the case of herbivorous 
animals like the horse it is usually necessary to make the 
faeces liquid by the addition of water A portion is then 
taken and stramed through a fine sieve, or through butter 
cloth The eggs m the filtrate are then concentrated m the 
usual manner 

Many of the larger worms such as T solium, T saginaia, 
Dibothnocephalus latus, Moniezia spp , and Dipyhdium 
canmum , etc , pass segments m the faeces which can be easily 
identified 
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Relation of Host to Parasite and Parasite to Host 

It is true that we are familiar with the results of parasitism 
in. man and m those domestic animals of importance to man , 
but we know very little legardmg the eftects produced by 
cestode parasites m birds and other lower animals, since these 
are unimportant economically 

In mammals an eosinophilia, varying in intensity up to 60 
or 70 per cent , sometimes occurs in an individual infected 
with either cestodes, trematodes, or nematcdes 

The parasites may be so numerous, or so large, as to ob- 
literate the lumen of the intestine It appears certain, however, 
that the symptoms, when these are present, produced by 
cestode parasites are due m a large measure to the excretory 
products called toxins, which are elaborated by these parasites 
and absorbed by the host 

In man the presence of a cestode worm usually produces 
discomfort, and not infrequently gives rise to nervous and other 
symptoms There is no part of the human body from which 
Cysticercus cellulosse has not been recorded Should this larva 
occur in muscle, connective tissue, etc , its presence is more or 
less unimportant, but if it occurs m the eye or bram, as it 
frequently does, the results are serious 

Lambs infected with Momezia do not thrive, and are usually 
anaemic On the other hand, dogs are found apparently quite 
healthy, but nevertheless harbouring one or more parasites 
The larval form of Taenia tcemceformis (Cysticercus fascio- 
lans) may occur so abundantly in the liver and body-cavity 
of rats and mice as to prove fatal, and Sambon associates this 
condition with cancerous growths frequently found along with 
the parasites 

The writer recently examined a duck vhich had died, and 
found several hundreds of tapeworms m its intestine , the 
conclusion that these parasites were responsible for the death 
of the host was irresistible 

Davamea fnedbergen gives rise to purulent desquamative 
intestinal catarrh, with general anaemia, in pheasants 

Many hundreds of crows ( Corvus spp ) m Calcutta have been 
examined, and all, without exception, were found more oi less 
heavily infected, in spite of which they appeared healthy 
Am ongst, reptiles the writer has never observed any sign of 
disease, even when large numbers of cestode parasites have 
been present in the intestine, and the same can be said about 
elasmobranch fishes Amongst maime teleostean fishes, hov - 
ever, diseased conditions are much more common Cystic forms 
frequently occur, not only m the body-cavity, but m the mus- 
oulature, especially in the lumbar muscles When in the latter 
position the cysts, which often attain the size of 10 mm r 
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atrophy and disintegrate , the result is that inflammatory 
reactions on the part of the host take place, necrosis 
occurs, and pus forms producing an ulcer often 2 inches in 
diameter 

Very feu observations have been made relating to the 
effect on the parasites produced by different hosts 

Amongst elasmobranch fishes the relation of the host to the 
parasite, and vice, versa, is one of considerable importance 
The adult parasites almost invariably occur m the spiral valve 
When the head of the parasite becomes attached, its position 
is at first marked by a prominent haemorrhagic patch Later 
on the haemorrhage ceases, and the position of the head of the 
worm is much less distinct Calcification of the area then 
teommences and results m the production of large calcareous 
nodules with which the spiral valves of old infected fish are 
studded As a result of this calcification, the head of the para- 
site becomes subjected to pressure and breaks up, later on 
itself becoming calcified The worm thus becomes detached 
from the wall of the intestine of the host and is passed to the 
exterior Hooks of Acanthobothnum ijimai and Acanthoboth- 
num coionatum have been found by the writer in the calcareous 
nodules which occur in the spiral valve of various species 
of Dasybatus and Carchanas, and there can be no doubt 
that the pathological reactions of the host have the effect 
of limiting the infestation 

Orientation of a Cestode 

The anterior end of the worm is here considered as being 
that extiemity which carries the head, and the posterior 
extremity that furthest removed from the head The ventral 
surface of the worm is that surface nearest the ovary 

In the Cyclopbylhdea, Tetraphyllidea, and Trypanorhyncha 
with few exceptions,- and m some Pseudophyllidea, the ventral 
surface can only be determined by locating the position of the 
ovary m transverse sections When a utenne pore is present 
it is usually situated ventrally, as m most species of the order 
Pseudophyllidea (except the family Ptychobothnidae) and m 
the family Proteocephahdse In these cases the ventral 
surface can be determined without sectioning 

In certain species of the genus Avitellina it is often extremely 
difficult, if not impossible, in the absence of a scolex, to deter- 
mine which is the anterior and which is the posterior part of a 
fragment of a worm several inches in length This circum- 
stance is due to the fact that external segmentation is not 
evident, although the genital organs indicate that the 
segments are extremely shallow, often not more than 50 y 
in length. 
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Abnormalities 

Abnormalities and malformations are extremely common 
Fenestration of the strobila has been described, and worms with 
two heads, sterile segments interpolated between mature or 
gravid segments, imperfect segmentation, fusion of segments, 
entire or partial duphcation of the genitalia, etc , are by no 
means rare 

Species of Tcema are sometimes found m which, instead of 
there being two rows of hooks, the rows are indistinct, and the 
hooks appear to be irregularly arranged on the rostellum 
Larval nematode parasites have been found m the longitudinal 
excretory vessels, and the writer has frequently encountered 
what appeared to be clusters of parasitic organisms m the 
parenchyma of the strobila On one or two occasions he has 
obtained worms m which calcification had commenced 

Anoplocepha 7 a perfoliata is a parasite of the horse In a 
large number of specimens of this worm taken from a zebra 
it was found that, although the male and female genital organs 
developed m the normal manner, no eggs were produced — the 
posterior hah of the worm, the segments of which should have 
contained a gravid uterus, v'ere sterile 

Position of Cestode within its Host 

Adult cestodes are, with few exceptions, parasitic m the 
intestine of vertebrates Slilesia hepatica occurs, however m 
the liver and bile ducts of sheep, and a species of Nematotcema 
has been recorded from the pericardial sac of a frog Tetra- 
phylhdea are rarely found except m relation with! he spiral valve 
of elasmobranch fishes Baer has recently reported species 
of Hymenolepis from an insect Larval forms of cestodes 
have been recorded from practically all classes of animals, 
from jelly-fish upwards, and in nearly eveiy type of tissue or 
cavity 

Fixation and Preservation of Cestodes 

Except m large animals such as cattle, horses, etc , the 
intestine should be removed from the pvloru® to the anus, and 
freed from mesenteric tissues until it can be laid out m the form 
of a more or less straight tube Where eggs or gravid seg- 
ments are to be examined, portions of the fascal matter from 
the low'er part of the rectum should be removed and preserved 
as indicated below The intestinal wall is now split open 
longitudinally 'from one end to the other, placed m a basin, 
and washed m running tap-water for one or two hours If 
this is not possible, then it may be placed m fresh water, 
changed three or four times, until the internal intestinal wall 
is perfectlv clean It is advisable m the latter case to stir the 
tissue at frequent intervals , when the water is changed, care 
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should he taken to remove any segments, or worms, from the 
debus If the intestine is too large to place in a basin it is 
best to cut it up into suitable lengths and examine each part 
separately It is found that in fresh water the worms, after 
a tune, loosen their hold on the tissue and become free in the 
water This is very important, because when a head is present 
the identification of the parasite is a comparatively simple 
matter If, however, the worm possesses no head, the identifi- 
cation of the species is often impossible The worms should 
never be forcibly pulled oft from their attachments, because 
in so doing the heads are almost certain to be left behind 
Normal salt solution should not be used for washing the 
worms Meggitt (1 924) states that cold water also should not be 
used for washing them, but in the writer’s experience excellent 
results have been obtained by the method detailed above 
After having become free, the worms should be removed to 
another basin and washed in r unnin g water for an hour or 
two, or, failing that, in frequent changes of water They 
should then be preserved in 3 per cent formalin IE the worms 
are small theycan be placed directly m the 3 per cent formalin 
In some instances the parasites are so minute that they can 
hardly be seen with the naked eye as for instance, m Amaebo- 
tcenm sphevmdcs, Tcenia echinococcus, and Dauamea proqlothna, 
etc To find these worms it is often necessarv to examine 
with a hand-lens the sediment obtained aftei washing In 
some cases as for instance Tcenia echinococcus, the worms 
are embedded in the mucosa, and have for the most part to 
be dissected out This should be done under a binocular 
microscope by means of two fine triangular needles mounted 
in holders In the ease of ^arge worm 15 , such as species of 
Tcema, it is advisable to lay them out straight between two 
panes qf glass and run the preserving fluid on to them whilst 
m this position This has the effect of preserving them in a 
straight condition, but great care should be taken that thev 
are not squeezed, but merely held in position, otherwise the 
genital organs, muscular system, etc , will become displaced, 
and sections and whole mounts will convey a wrong impression 
as to the disposition of these organs After remaining between 
two panes of glass for a few hours the worms can then be 
transferred to a bottle and preserved m the usual way m 3 per 
cent formalin With Tcenia and Moniezict, it is necessary to 
change the formalin after a few days In all cases a few drops 
of glycerine should be added to the formalin so that should 
the liquid evaporate sufficient glycerine will be left behind 
to keep the worms moist If the parasite becomes dry it 
is useless to attempt an identification 

It should be noted that the preservation of cestode worms in 
alcohol is not advised, as the writer’s experience has shown 
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that in this fluid they become brittle and brown, whilst in 
formalin they remain soft and supple 

JDach bottle should contain a label giving the 
Place 
Date 
Host 

Where pound in host (liver, intestine, skm, etc ) 
Collector's name 

Labels should be written on thick paper m Indian ink, 
allowing the ink to dry before placing them inside the bottles 

Cestode larvae should also be preserved in 3 per cent 
formalin 

Other fluids than formalin can be used for fixing cestode 
worms, but m the writer’s experience they do not give better 
results Amongst them may be mentioned the following — 

(1) Bourn's Fluid 

Saturated aqueous solution of picric acid, 75 parts 
Formalin (i e , 40 per cent formaldehyde solution), 
25 parts 

Glacial acetic acid, 5 parts 

(2) Zenker's Fluid 

Corrosive sublimate, 5 grm 
Glacial acetic acid, 5 c c 
Potassium bichromate, 2 grm 
Distilled water, 100 c c 

If either of the above fluids is employed, the worms should 
be allowed to remain in the solution for at least 24 hours 
Bayhs (1922) suggests the following procedure — Each worm 
is picked up “by the end remote from the scolex, and, allowing 
it to hang down, when its own weight will usually cause it to 
stretch sufficiently, it may then be dipped quickly several 
times m a jar of the fixing fluid ” 

In dealing with minute forms such as those detailed above, 
it is desirable that the worms should be pipetted m and out of 
the fixative 

After fixing in either of the above fluids, it is necessary to 
wash the parasites m ru nnin g water for a protracted period, 
otherwise they cannot satisfactorily be stained After washing, 
they can be preserved m 3 per cent formalin to which has 
been added a few drops of glycerine 

Staining 

The choice of a stain is a matter of individual taste The 
writer has fo un d the following two to be most suitable, and of 
these the first has yielded the better resulte — 

(I) Acetic Acid Alum-carmine — This stain is prepared as 
tol i D 
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follows — An excess of carmine is boiled for about 15 minutes 
m a saturated watery solution of potash alum , 10 per cent 
of glacial acetic acid is added , allow to stand for about a week 
and filter Before staining, the worms should be placed in 
running water for several hours m order to dissolve out any 
trace of the preserving fluid Good results cannot be obtained 
unless this washing process is earned out properly After 
washing they are placed in the stain, which is used diluted in 
the proportion of one part to from 8 to 10 parts of water In 
the case of small worms staining is complete in less than an 
hour, but with large worms it is desirable to leave them in the 
stain over night They should then be removed and placed 
for a few minutes in running water , they are then transferred 
to 50 per cent alcohol for about 30 minutes and then to 70 per 
cent acid alcohol* for a similar length of time This medium 
dissolves out the stain from the cortex but leaves it in the 
genital organs, unless it is allowed to act for too long 
a penod 

As large worms have a tendency to twist when placed in 
alcohol, the writer, when differentiating with acid alcohol, 
places them between two pieces of glass, taking care that the 
pressure is just sufficient to keep the worms straight, but not 
to squeeze them The acid alcohol is pipetted between the 
two pieces of glass The worms are allowed to remain in this 
position for about two hours, and are then transferred to a 
vessel also containing 70 per cent acid alcohol until differ- 
entiation is complete They are then placed m absolute 
alcohol until dehydrated, and finally in clove oil until 
transparent They are then ready for mountmg in Canada 
balsam 

(2) Ddafidd’s Hwmatoxyhn is prepared as follows — To 
400 c c of saturated solution of ammonia-alum (ammonia- 
alum dissolves m about 11 parts of water) add 4 grm hsema- 
toxylin crystals dissolved m 25 c c of 90 per cent alcohol 
Leave exposed to the light and air in ah unstoppered bottle 
for three to four days Filter and add 100 c c of glycerine and 
100 c c of methyl alcohol Allow the solution to stand untd 
the colour is dark, then filter and keep m a tightly stoppered 
bottle 

It is well to allow it to ripen for at least two months before 
using The stain is used very dilute, a few drops being added 
to distilled water until a somewhat faint purple colour is 
obtained 

The procedure is the same as with acetic acid alum- 
carmme 

* 100 co of 70 per cent alcohol to -erhioh has teen idded 5 drops of 
hydrochloric aoid 
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Use of Carbolic Acid 

Worms placed in pure carbolic acid become transparent, 
and this medium is therefore useful when a hurried examina- 
tion is desirable or when a permanent mount is not necessary 
It is a particularly useful medium m which to examine scoleces, 
eggs, or gravid segments The procedure is as follows — 

Whether the parasite is fresh or preserved, it maybe dropped 
directly into pure carbolic acid Small worms like Davainea 
proglottina will become clear in about 5 minutes , larger oneB, 
such as Dipylidium camnum, take about 20 minutes The 
time occupied in making any of the larger worms transparent 
is greatly reduced if they are first placed for a few mmutes in 
70 per cent alcohol In the case of mmute parasites this is 
not necessary After examination, the worms can be trans- 
ferred to the fluid from which they were removed, and this 
process can be repeated often without any ill effects, except 
that such a specimen cannot subsequently be stamed 

At low temperatures carbolic acid crystallizes with great 
rapidity This can be obviated by using a mixture con- 
sisting of 95 parts of carbolic acid and 5 parts of absolute 
alcohol 

Occasionally, in pure carbolic acid, objects become so trans- 
parent on the slide that they are almost invisible The 
degree of opacity required can be obtained by running a small 
quantity of absolute alcohol along the margin of the cover- 
shp 

If a permanent preparation of the object is desired, the cover- 
slip should be ringed with a mixture containing equal parts of 
hard wax and Canada balsam which has been melted , it 
should be applied with a small glass rod If too much carbolic 
acid has been used m mounting, and some of it adheres to the 
margin of the cover-slip, either at the time of mounting or 
subsequently, the ringing will not be permanent, and con- 
sequently the specimen will dry up 

Preservation of Faeces 

Except in the case of the common parasites found m man and 
domestio animals, the gravid segments and mature eggs of 
most species of cestodes are not well known The reason is 
that helminthologists, up to the present, have contented them- 
selves with collecting and preserving adult forms, and no 
attention has been paid to the mature eggs and gravid segments 
whioh are frequently contained in the faeces of the host It 
is therefore very desirable that m all animals (birds, fishes, 
etc ) found to be infested with tapeworms the whole or a 
portion of the faeces from the rectum should be preserved, 

D 2 
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because such fsecal matter will probably contain gravid seg- 
ments and mature eggs from the worm or worms found parasitic 

m the intestine „ . , , 

In the case of small animals like birds, lizards, elasmobranch 
fishes, etc , the whole of the rectal contents should be preserved, 
but m the larger ones such as crocodiles, cattle, etc , the 
rectal contents are so voluminous that only a portion can be 
kept The procedure is as follows — 

1 A suitable quantity of faecal matter is placed in a con- 
tainer , if hard and foimed, it should be made of the consistency 
of porridge b-y the addition of water 

2 Formalin, 5 pei cent , equal to 10 times the volume of 
faecal matter taken, is brought to the boiling-point and poured 
slowlv over the faecal matter, stirring the while 

3 The mixture is allowed to stand until sedimentation is 
complete , the supernatant fluid is then poured off carefully 
and a fresh quantity of cold 5 per cent formalin is added 


Examination of Faces 
(1) Small Animals 

(а) Fresh Faeces — A small drop of water is placed m the 
centre of a slide by means of a platinum loop fixed into a 
glass holder 6 or 7 inches m length, a small quantity of faeces 
is picked up and emulsified in the drop of water on the 
slide , after covering, the preparation is ready for microscopic 
examination 

(б) Preserved Faces — After shaking up the preserved 
faeces a small drop is removed by means of a pipette, and 
transferred to a glass shde under a cover-shp 

In both the above cases a low-power objective should be 
employed, and it is always necessary that the light should 
be cut off by means of the ins diaphragm until the best 
definition is obtained 

(2) Large Animals 

In cases where the quantity of faecal matter m the rectum is 
considerable, gravid segments, when present, can be found 
much more easily if a small portion of the faeces is diluted with 
water and examined, either on a slate table or in a large black 
photographic developing dish This procedure can be followed 
until the whole of the faecal matter has been examined Under 
these conditions cestode segments shou up white against the 
black background and are thus easily seen It is advisable, 
however, when using a black developing dish, that the water 
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should not be more than a quarter of an inch deep, otherwise 
the segments cannot be seen through the turbid "water 

When the farce = are to be examined for eggs it is desirable 
to make the "whole or part of the ctool liquid by the addition 
of 'water The mixture should then be passed through a fine 
sieve some of the filtrate centrifuged and a portion of the 
deposit examined microscopically under a cover-slip In light 
infections it mai be necessan, to concentrate the eggs in the 
filtrate 
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CESTOJDA. 

A class of the phylum Platyhelmmthes, characterized as 
follows — 

The body (strobila) is flat, tape-like, does not bear cilia, and 
is unsegmented or consists of a number of segments , m a few 
species external segmentation is indistinct At the anterior 
extremity the head (scolex) is usually armed with either suckers 
or hooks or both An alimentary canal is entirely absent 
The parenchyma usually contains scattered calcareous cor- 
puscles Except in the new family Dioicocestid® male and 
female genital organs are developed m each segment The 
egg contains a morula with six (sometimes more) hooklets 
With very few exceptions all adult species are parasitic in the 
intestine So far as is known at least two hosts are required 
to complete the life-history, except in very few species The 
larval form, which' consists essentially of the head of the future 
worm, occurs in both vertebrates and invertebrates 

After dividing the class into the two orders Cestodana and 
Eucestoda (=Cestcda, s str ), six superfamihes of Eucestoda 
are recognized , three of these, viz Taemoidea, Tetrarhyn- 
choidea^ and Dibothnocephaloidea are identical with the 
Cyclo^hyllidea, Trypanorhyncha, and Pseudophylhdea respec- 
tive)^/ The families LecamcephakcUe and Proteocephahdse 
have hitherto been included with the families Phyllobothmdse 
and Onchobothriidse in the order Tetraphylhdea As the 
head m species^of the former two families is very different 
from that m those of the latter two, it has been found desirable 
to include the Phyllobothmdae and Onchobothrudse m one 
superfamily and to create \two new superfamihes for the 
Lecamcephahdse and Proteocephahdse, which differ from each 
other m the form of the head and the appearance of the uterus 

The class is accordingly divided as follows — 

Order I Cestodana Monticelli, 1892 
Monozootio Cestodes of authors 

Family 1 Amphilmidse Claus, 1879 
„ 2 Caryophyllseidse Muller, 1787 
„ 3 Gyrocotylidse Benham, 1901 


Order II Eucestoda, nov. 

Polyzootio Cestodes of authors 



CESrODA 


39 


Superfamily I Dibothriocephaloidea Stiles, 1906 
Synonyms — Pseudophyllidea Cams, 1863 

Bothnocephaloidea Braun, 1903 

Family 1 Dibothriocephalidae Luhe, 1902 
„ 2 Triaenophorid® Nybelin, 1920 

,, 3 Ptychobothriidse Lube, 1902 

„ 4 Amphicotylidse Nybelin, 1920 

„ 5 Echmophallidse Schumacher, 1914 

Superfamily II Tetrarhynchoidea, nov 

Synonym — Trypanorhyncha Diesmg, 1863 

Family 1 Tetrarhynchidse Cobbold, 1864 
„ 2 Coenomorphidse Luhe, 1910 

,, 3 Haplobothrndse Meggitt, 1924 

Superfamilj III Phyllobothnoidea, nov 
Synonym — Tetraphyllidea Carus, 1863 

Family 1 Phyllobothmdse Braim, 1900 
„ 2 Onchobothrndse Braun, 1900 

Superfamily IV Lecamcephaloidea, nov 

Family Lecamcephalidse Braun, 1900 

Superfamily V Proteocephaloidea, nov 

Family Proteocephalidse La Rue, 1911^ 

Superfamily VI Taemoidea Zwicke, 1841 
Synonym — Cyclophylhdea Braun, 1900 

Family 1 Tsenudse Ludwig, 1886 

„ 2 Anoplocephahdae Cholodkowsky, 1902. 

„ 3 Davameidse Fuhrmann, 1907 « 

„ 4 Hymenolepididse Railhet & Henry, 

1909 

„ 5 Dilepididse Railhet & Henry, 1909 

„ 6 Mesocestoididee Fuhrmann, 19C7 

„ 7 Nematotsenndse Luhe, 1910 

„ 8 Amabilndse Fuhrmann, 1908 

„ 9 Acoleidstj Ransom, 1 909 

„ 10 TeirabothmdEe Lmton, 1891 
,, 11 Dioicocestidse, nov 


Genera of uncertain Systematic Position 

1 Echinobothnum van Beneden, 1890 

2 Discocephalum Linton, 1890 

3 Diagonobothnum Shipley & Hornell, 1906 

4 Pillersia Southwell, 1927 
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Key to Ordets 

Monozootic cestodes, t e, worms composed of & single 

segment I Cestodana 

Polyzootic cestodes, t e , worms composed of many 

segments * 11 Euccstoda 


Key to Superfamtlies 


1 Head bears two sucking grooves which 

may be variously modified, or with a 
terminal fixation organ 
Head does not bear two sucking giooves 

2 Head bears fonr protrusile proboscides 
Head does not bear four protrusile pio- 

boscides 

3 Head composed of four eai-like out- 

growths or lappets, variously modified 
Head not composed of four ear-lihe out- 
growths or lappets 

4 Head hears four suckers, acini of vitel- 

line glands condensed into a single 
mass 1 

Head hears four suckers , acini of vitel- 
line glands scattered and not condensed 
into a single mass 

5 Head composed of two parts except in 

Cpphalobothi win, wheie one part is 
leplaced by a suckei 

Head not composed of two parts, but 
simple 


D lb othno eepbaloidea 
2 

Tetrarliyuclioidea 


3 

Phyllobothnoidea 

4 


Tsemoidea 


5 


Lecamcephaloidea 

Proteocephaloidea 
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Ordei 1. CESTODARIA Monticelli, 1892 


Pallas in 1781 described a worm from a bream ( Abramis sp ) 
under the name Tama laticeps Muller m 1787 erected the 
genus CaryophyUaus, and described a worm belonging thereto 
which appears to be the Tama, lahcepa of Pallas It is clear 
that it belongs to that group of worms which are now called 
monozootic cestodes 

Diesing (1850) erected the genus Gyrocotyle for other mono- 
zootic cestodes found m the intestine of certain fishes, par- 
ticularly Chimora spp 

In 1858 Wagener discovered other worms m the ocelom and 
intestine of marine fishes, and placed them in a new genus 
which he named Amphilina 

Leuckart (1878) found monozootic cestodes m the body- 
cavitj 1, of annelid worms 

Braun (1883) erected the family Amphihmdac to contain 
the genera Amphilina Wagener, 1858, and Amphiptyches 
Grube & Wagener, 1852 (= Gyrocotyle Diesrng, 1850) His 
definition of the family was “ oval or leaf-shaped worms, 
without a distinct head, but with a single small acetabulum at 
one end ” 

Monticelli m 1902 placed together m a class which he called 
Cestodana all those cestodes which contain a single set of 
genital organs, and m which, consequently, the body is not 

segmented 

Plehn (1905) described two worms from the blood of cypri- 
noid fishes for which she erected the genus Sangumicola, and 
which she referred to a group which she named Rhyncho- 
stomida Odhner (1911) rightly referred these worms to the 
Trematoda 

Cooper (1918) m his monograph on the Pseudophylhdea did < 
oot include the family Caryophyllaeidas, being apparently of 
the opinion that it did not belong to this order 

Nybelin (1922) erected the family Cyathocephahdse, which 
he divided into two subfamilies, namely, Cyatho cephalmse 
huhe, 1899, and Caryophylhnae Nybelm, 1922 In the first 
subfamily he placed the genus Cyathocephalus Kessler, 1868, 
find m the second he included the genera Caryophyllaus Muller, 
1787, and Archtgetes Leuckart, 1878 
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Woodland (1923) divided the monozootic cestodes as 
follows — 

Order 1 Amphilundea 
Family Amphrhnidse 

Order II Farahmdea 

Family 1 Caryophyllaeidse (with three genera only, viz , 
Caryophyllceus, Archtgetee, and W myoma) 

„ 2 Gyroootyhdae 

He pointed out that the latter family was closely related to 
the Bothnocephalidse 

Fuhrmann and Baer (1925) do not, however, accept Wood- 
land’s classification, which they regard as a regression, pointing 
out that Lonnberg, in 1897, showed that the Garyophylhdae 
are secondarily monozootic, whereas the Gyrocotybdie are 
primarily monozootic 

There appears to be an element of doubt as to whether 
Lonnberg’s contention is correct, and in any case the species 
are monozootic 

Poohe (1926) classified the group as follows — 

Subclass Amphiknomei Poohe, 1926 
Order (a) Amphilmidea Poohe, 1922 
Family I Amphilinidee Claus, 1879 

Subfamily 1 Amphilimnse Poche, 1926 
(containing the genus Schizochcerus Poche, 1922) 

Type-species — Schizochcerus ligvloideus (Diesing, 1850) 
Poohe, 19 22 

Synonym — Amphilma hguloidea (Diesmg, 1850) 
Monticelli, 1892 

Subfamily 2 Gephyrolimnse Poohe, 1926 
Genus Qephyrolma Poche, 1926 
Type-speoies — Qephyrolma paragonopora (Woodland, 1923) 

Subfamily 3 Gigantolinmae Poche, 1922 
Type-genus — Chgantolina Poohe, 1922 
Type-species — Chgantolina magna (Southwell, 1915) 

Order ( b ) Gyrocotylidea Poohe, 1926 
Family Gyrocotylidse Benham, 1901 
Type-genus — Gyrocotyle Diesmg, 1850 
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Hunter (1929) reinstated Leuckart’s family Caryophyllseidse 
and placed it m the order Pseudophylhdea 

It is thus clear that opinions are divided regarding the 
systematic position of those genera included in the family 
Caryophyllaaidse Leuckart (quoted by Claus, 1885) In this 
volume all the monozootic cestodes are referred to the order 
Cestodana Monticelh, 1892, which is regarded as containing 
three families only, viz , Caryophyllseidse, Amphilmidse, and 
Gyrocotyhdse 


Order Csstodaria Monticelh, 1892 

Worms varying in size up to 30 cm m length and 2 cm in 
breadth They are unsegmented, and contain a smgle set of 
genital organs Parasitic m the intestine or body-cavity of 
fishes and annelid worms 

These forms are m some respects intermediate between the 
Trematoda and the Cestoda , they resemble the former in 
appeaiance, but differ from them in the absence of an alimen- 
tary canal Morphologically they are like cestodes, but differ 
from the majority of species in this class in never containing 
more than a smgle set of genital organs 

Key to Families 

Uterus not N -shaped, but consisting’ of a coiled 
median tube 

Uterus "very long, with three limbs lilto the 
letter JN, two of which lie lateially, one on 
each side 

No species of the family Gyrocotylidae 
from India 


[p 43. 

I Caryophyllaeidse, 
Lp 46 

II Amphihiudae, 
have been recorded 


Family I CARYOPHYLLSEIDSE Leuckart 

(quoted by Claus, 1885) 

Body usually elongated, and ovalin cross-section, occasionally 
leaf-like , calcareous corpuscles and cuticular spines or hooks 
absent Testes situated m a smgle field, always anteriorly 
to the uterus The utenne and vaginal apertures are situated 
close together, ventrally, a little m front of the middle of the 
worm Uterus a coiled tube extending about half the length 
of the worm m the median longitudinal axis Parasitic in the 
intestine of bony fishes 

Type-genus — Caryophyllmus Muller, 1787 


/ 
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Genus I CARY0PHYLL2EUS Mullei, 1787 

Antenor extremity of strobila without bothria, and func- 
tionmg as a fixation organ Excretory system with a well- 
developed terminal bladder Longitudinal muscles m two 
layers, one of which lies external to the nuclear layer of the 
subcutieula, the other separatmg the medullary from the 
•cortical parenchyma Cirrus sac and common vaginal and 
utenne pore open close together m a shallow genital cloaca 
Vas deferens very coiled , cirrus sac large , receptaculum 
semims conspicuous, separated from the oviduct Ovary 
posterior and H-shaped, situated in the medullary parenchyma 
Vitellana in. the medullary parenchyma, sometimes placed 
partly behind the ovary Coils of the uterus posterior to cirrus 
sac Adults m bony fishes Larval stages ( procercoid ) m 
-annelids 

Type-species — Caryophyttceus laticeps (Pallas, 1781) 

Only one species of this family has been recorded from 
India 

Caryophyllaeus indicus Moglie, 1925 (Tig -i ) 

From Clanas batrachus *, Nagpur, C P , India Moghe 

The worm measures 2 5 cm in length and has a maximum 
breadth of 4 4 mm The scolex is short, bluntly rounded, 
much narrower than the body, and measures 3 mm in length 
and 1 23 mm m breadth It is marked off from the rest of 
the body by a small neck-hke c"uatnction The body tapers 
posteriorly, and shows no trace of internal or external segmen- 
tation The genital apertures are situated one-seventh the 
length of the body from the posterior extremity the aperture 
of the cirrus sac is separate the uterus and vagina open by a 
common aperture 

The testes are scattered among the acim of the vitellana 
they occupy nearly two -thirds the length of the body The 
vas deferens is a loosely convoluted tube r unning antenorly 
in the median axis of the body The cirrus sac is large and 
bell-shaped, its longitudinal axis lying parallel to the longi- 
tudinal axis of the body 

The ovary is irregular m shape, and is situated postenorly 
betu een the genital openings and the postenor end of the body 
The vagina is a narrow tube r unnin g m the median longitudinal 
axis , anteriorly it dilates, and the uterus opens into the 
dilatation Postenor to the ovary the vagina receives the 
small duct from the transverse vitelline sac The vitellana 
occupy the greater part of the body between the genital 

* The names given to the elasmobranch fish hosts in the succeeding parts 
of this work have kindly been determined by Mr Norman of the British 
Museum, and are m accordance with the International Rules of Nomen 
clature 
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openings and the head they are most abundant laterallv 
The uterus arises as a thm-walled duct situated posteriorly 
to the transverse vitelline sac It runs to the posterior end of 
the body then turns and, running anteriorly forms several 
conspicuous thick-walled loops on each side of the bodv 
posterior to the genital apertures one loop oil each side be ins 
at the level of the gemtal apertures Near its junction with 
the vagina it is distinctly narrow and ciliated The uterine 
eggs measure SO by 40 /i 

Woodland (1826) points out that this is the first species of 
the genus to be recorded from a siluroid fish He suspects 




Fig 3 — CaryophyllfiU!, xnihuii- A, entire worm Xl 7 B, posterior 
extremity, magnification unknown (After Mogrhe m * P irasitolog-v ) 

that the bodies figured as post-ovanan vitellaria are really 
ovarian follicles, and that the species belongs to the genus 
Lytocestus (found in silunds), the characters of which are as 
follows — 


Genus II LYTOCESTUS Cohn, 1908 

Scolex insufficiently known Musculature consists of two 
longitudinal layers (and one transverse layer) the outer layer 
being situated internal to the nuclear layer of the subcuticula. 
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and not external to it as m the genus Caryophyllams Genital 
pores surfieial, posterior , uterine pore absent Genitalia in 
the posterior half of the segment Testes numerous, fill-m g 
the entire medullary parenchyma anterior to the cirrus sac 
Ovary posterior to gemtal pore, its follicles extending into the 
cortex Vitellana encircling the 'worm and situated m the 
cortical parenchyma, not extending behind the ovary Wall 
of the uterus glandular the uterus coils between the wings 
of the ovary, the receptaculum semuns, and the gemtal pore 
Parasitic in the intestine of Silundae and Mormyridse 


Family II AMPHILINIDiE Claus, 1879 

Body flattened, usually elongated and tape like , calcareous 
corpuscles present, but cuticular spmes and hooks absent 
Testes m two stnps, one along each lateral margin, parallel 
to the limbs of the uterus The uterme and vagmal pores are 
situated at opposite ends of the body, the former bemg anterior 
and the latter posterior Uterus very long with three limbs, 
like the letter N, two of whioh lie laterally, one on each side of 
the worm Parasitic m the body -cavity of fishes 
Type-genus — Amphilina Wagener, 1858 


Genus AMPHILINA Wagenei, 1858 

Body flat, unsegmented, and usually very elongated , 
suckers absent Anteriorly a number of very large unicellular 
glands open, sometimes on a small papilla Skin unarmed , 
female gemtal pore posterior, a little in front of the male pore 
Uterme pore at the anterior extremity of the body The 
excretory system consists of anastomosing vessels with pore 
posterior Testes very numerous, m two narrow lateral bands 
extending almost the length of the worm , vitelline glands 
also in two lateral bands external to the testes Cirrus sac 
absent Ovary posterior , uterus very long, N-shaped Eggs 
containing an embryo which bears ten hooklets 

Type-species — Amphilina foliacea (Rudolphi, 1819) Wagener, 
1858 


(1) Amphilina magna Southwell, 1915 (Figs 4 & 5 ) 

Synonym — Gigantohna magna (Southwell, 1916) Poche, 1921 
From Dtagramma crassispmum, Pearl Banks, Ceylon South- 
well 
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When alive, the 'worm attains a ma x i m u m length of 38 cm 
and a breadth of nearly 1 cm , with a thickness of about 1 5 mm 
When preserved they shrink very considerably They are 
flat with parallel margins, milky white in colour, broadly 
rounded at one extremity, and terminating at the other 


Fig 4 



Amphiltna magna 

Fig 4 — Entire worm, x about i (After Southwell ) 

JFig 5 — Posterior extremity, X about £ (Modified, after Southwell ) 


•extremity m an acute point The uterme pore is situated 
ventrally near the anterior extremity , the vagina also opens 
ventrally near the posterior extremity, a little in front of the 
vas deferens The skin does not bear spines, but is marked 
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by a fine honeycomb-like sculpture A number of large 
unicellular glands (frontal glands) open at the anterior ex- 
tremity 

Male Genitalia — The testes number over 2000 They are 
arranged in two narrow, symmetrical lateral, longitudinal 
bands situated just median to the vitellana and extending from 
the anterior to the posterior extremity Here and there these 
bands are overlapped dorsally and ventrally by a coil of the 
uterus The breadth of each testicular band is about 600 /x, 
vasa efferentia traverse each testicular band antero-postenorly , 
the posterior extremity of each band is continuous with a 
collecting duct, the two uniting together on the left side into a 
vas deferens which runs posteriorly and opens at the posterior 
extremity of the worm, dilating a little in its course into a 
seminal vesicle Just to the right of the male genital pore 
traces of the persistmg embryonic hooks may be found 

Female Genitalia — The ovary has a breadth of about 3 5 
to 5 mm , and is situated posteriorly , it is bilobed, butterfly- 
shaped, and consists of two wings, each wing being composed 
of a collection of tubules arranged transversely From the 
posterior extremity of the ovary the uterus arises and also 
a small duct which receives the secretions from the shell and 
vitelline glands It discharges into a vagina which pursues a 
direct posterior course, opening behind a little in front of 
the male genital pore, and close to a rather promment 
muscular ring The vagina contmues in front of the ovary 
as a receptaculum semims , this is a comparatively large 
structure measuring 7 mm in length and 3 5 mm m breadth. 
The shell gland is a somewhat globular organ situated between 
the two wings of the ovary 

The vitelline glands consist of two narrow bands situated 
laterally, externally to the uterus and testes, and extending 
almost the whole length of the body From the posterior 
extremity of each lateral band a duct arises , the two ducts 
turn anteriorly and unite near the muscular ring , the common 
duct runs forward to open with the shell gland mto the 
oviduct 

The uterus anses close to the shell gland and runs m close 
coils along one margin of the worm almost to the anterior 
extremity (first ascending branch), and turns backwards and 
runs posteriorly to a point a little m front of the ovary (des- 
cending branch) , it then turns again (second ascending branch) 
and, runnmg anteriorly, opens by a small ventral pore close 
to the anterior extremity of the worm 

The egg measures from 100 to about 150 ft m diameter no 
filaments have hitherto been observed 
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(2) Amphilma paragonbpora Woodland, 3923 (Fig 6 ) 

Synonym — Gepht/i olina pat aqonopoi a (Woodland, 1925) Poche, 
1926 

From (1) Macrones aor and M seenghala, Rivers Ganges 
and Jumna, United Provinces, and the Punjab, India 
Woodland (2) Bagamis yarretti ( Pimelodes baganus), Allaha- 
bad, India Verma 

The largest specimens, when alive, measured 25 cm m 
length, 5 mm m maximum breadth, and had a thickness of 





Fig 6 — ■Amphilma paragonopoi a A, anterior extremity, B, posterior 
extremity, showing openings of the vagina and ductus ejacula- 
tonus , C, entire worm, X about 4 1 - (After Woodland, m the 
QJHS) 

about 1 mm When preserved they contracted to 17 cm m 
length Small specimens measuring 10 mm m len gth and 
1 mm in breadth are common The parasites are ribbon-like, 
and vary m colour from creamy-white to orange-yellow, 
usually being distinctly yellowish A scolex is absent The 
antenor extremity, which is either rounded or pointed, bears 
a papilla, on which numerous large unicell ular glands open 
The posterior extremity of the worm terminates in a well- 
VOL I E 



so 


EUCE8TODA 


marked semicircular depression, in the centre of -which there 
is a contractile papilla on -which are situated the excretory and 
vaginal pores and the ope nin g of the ductus ejaculatorms 
The general internal anatomy of the species resembles that 
of Amphilina magna South-well, 1915 


Ordei II. EUCESTODA, nov 

PoiiYZOOTIC CESTODES 

Superfamily I DIBOTHRIOCEPHALOIDEA Stiles, 

1906 

fbnonyms — Pseudophylhdea C.uus, 1863 

Bothriocephaloidea Braun, 1903 

Rudolphi (1809) divided the cestodes mto t-wo orders The 
first order, Cystica, contained the three genera Cysticercus, 
Coenurua, and Echinococcus The other order, Cestoidea, 
included six genera only, namely, Scolex, Garyophyllceus, 
Ligvla, Tncuspidana, Bothnocephalus, and Taenia 

In 1819 he defined these genera , his description of the genus 
Bothnocephalus -was as follows “ Corpus elongatum depression 
articulatum, caput subtetragonum bothnis duobus vel quatuor 
oppositis ” 

He divided the genus into t-wo mam groups, namely, (1) 
those m -which the head -was unarmed (inermes), and (2) those 
m which it was armed (armati) The first group he sub 
divided again into two, viz , those with two bothna and 
those with four bothna All the species in his group armati 
had four bothna, and were subdivided again into two sections , 
the first section contained the species B coronatus, B uncmatus, 
B verticillatus (later included in the order Tetraphyllidea) , 
the second section contained those worms armed with pro- 
boscides, namely, B corollatus and B paleaceus (later included 
in the order Trypanorhyncha) 

Dujardin (1845) recognized four orders of cestodes, viz — 

{1) Rhynohobothnens (Tetrarhynchids) 

(2) Cestoides or Tsemoides, including the genera Tcerna, 

Bothnocephalus, Schistocephalus, Tncenophorus, Both- 
ndium, Boihnmonus and Iagula * 

(3) Scolecines, inclu ding Caryophyllceus and some larval 
forms, and 

(4) Cystiques — all bladder worms 
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Van Beneden (1850) only mentioned two genera of bothrio- 
cephalids, viz , Bothnocephalus and Tncuspidana, and these he 
included m his division Pseudophylles 

Diesing’s classification (1850 and 1864) was extremely com- 
plicated, introducmg as it did a large number of mere names 
which have since fallen into synonymy 

Carus (1863) divided the cestodes into five families, namely, 
Caryophylhdea, Tetraphyllidea, Diphyllidea, Pseudophylhdea, 
and T.emadea In the family Pseudophylhdea he included 
four genera, namely, Ligula Bloch, Tncenophoms Rudolphi, 
Schistocephalus Crephn, and Bothnocephalus Bremser (sic) 
Lube in 1899 published an admirable classification of the 
order , this w as adopted by Braun m 1900, and it has only 
been slightly modified during recent years 

Cooper in 1918 issued an excellent account of the Pseudo- 
phyllidea of the North American fishes 

Nybelin in 1922 published his classic work on this order 
His classification differs from that proposed by Luhe (1902) 
only in the following point Nybelin retains the family name 
Dibothnocephalidae Luhe, 1902, instead of the later name, 
Diphjdlobothmdse, used by Luhe in 1910 for the same family. 

There appears to be some doubt as to which name has priority, 
because Luhe, who established the genus Dibothnocephalus 
in 1S99, citing lalus as the type-species, afterwards made this 
genus a synonym of Diphyllobothnum Cobbold, 1858 The 
anatomy, however, of the type-species of the latter genus 
is not known, and, until the position of the pores in this 
species has been determined, it is doubtful whether the genera 
Dibothnocephalus Luhe, 1899, and Diphyllobothnum Cobbold, 
1858, are synonymous 

Poche (1926) divided the class Cestoidea into two sub- 
classes, one of which included the order Bothnocephahdea 
Diesmg, 1850 (=Pseudophylhdea Carus, 1863), and contained 
the following — 

Subclass Tsemomei Poche, 1926 

Order 1 Bothnocephahdea Diesmg, 1850 
Tnbe 1 Caryophyllseoid® Poche, 1926 
Family 1 Cyathocephahdae Nybelin, 1920 (with five 
genera) 

Family 2 Caryophyllaeidee Claus, 1879 (with nine 
genera) 

Tnbe 2 Diphyllobothnoidse Poche, 1926 

Family 1 Diphjllobothmdse Luhe, 1910 Including 
the genus Diphyllobothnum Cobbold, lt>o8 
? = Dibothnocephalus Luhe, 1899 

e2 
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Family 2 Luheellidae Baer, 1924 
Genus I/uheella Baer, 1924 
Tribe 3 Bothnocephaloidse Poche, 1926 

Family 1 Bothnocephalidse Blanchard, 1849 (with five 
genera) 

Tnbe 4 Tnsenophoroidse Poche, 1926 

Family 1 Tnaenophondae Blanchard, 1849 
„ 2 Amphicotylidae Anola, 1899 

„ 3 Echinophallidaa Schumaoher, 1914 

Tnbe 5 Tetrabothnoidse Poche, 1926 = Tetrabothna 
Diesmg, 1850 

Family 4 Tetrabothndae Fuhrmann, 1908 

Pmtner (1928) divided the class Cestoidea into two orders 
(1) Monozootic and (2) Polyzootic forms All pseudophylhdean 
cestodes axe placed by him in a smgle family, namely, Bothno- 
oephahdsB, all species of which are polyzootic 


Superfamily Dibothnocephaloidea Stiles, 1906 

Synonyms — Pseudophyllidea Cams, 1863 

Bothnocephaloidea Braun, 1903 

Strobila segmented Scoiex with, two shallow grooves 
{bothna), which by fusion of their margins may assume various 
forms, or they may be replaced by a pseudoscolex or by a 
terminal sucker Accessory suckers may be .present The 
head may be either armed or unarmed External segmenta- 
tion often incomplete or absent Segments m the same stage 
of development Genital pores marginal or surficial (t e , on 
the fiat side) A smgle or double set of genitalia in each 
segment Vitelline follicles usually m the cortex, scattered, 
not condensed into a smgle gland Testes situated either m 
the cortex or medulla Uterus persistent, often in the form of 
a rosette, sometimes a large sac distinct from the utenne duct 
Three genital pores present , uterine pore almost always 
surficinl Openings of vagina and vas deferens may be close 
to that of the uterus, or on the opposite flat side, or along the 
lateral margin Eggs, which may be operculated or not, are 
passed whilst the segments are still attached to the strobila 
Oncosphere frequently with a ciliated covering ( coracidmm ) 
Development, where known, mto a procercoid m the body- 
cavity of Entomostraca succeeded by a plerocercoid in teleosts 
Adults in mammals, birds, reptiles, and fishes 

Considerable difficulty has been experienced with lefereace 
to this superfamily Cobbold m 1858 erected the genus 
Diphyllobothnum, the type-species being DiphyUobothnum 
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stemmacepTm lum Cobbold, 1858, a worm obtained from a 
dolphin In 1879 he created the family Diphyllobothndse, 
which Luhe emended m 1910 to Diphyllobothmdae The 
latter author had in 1899 erected the genus Dibothrto- 
cephalus (type-species Dibothnocephalus latus Linnaeus, 
1758), which m 1902 he placed m his family Dibothno- 
cephalidse 

Later on Luhe made his genus Dibothnocephalus a synonym 
of Diphyllobothnum Cobbold, 1858 It is not known whether 
the three genital pores m the type-species of the latter genus 
are all on one surface or not If they are, then Luhe was 
correct, but if not, then the two genera are not synonymous 
Unfortunately, the point cannot be settled until the parasite 
from the dolphin has been re-studied As the type-species 
of Luhe’s genus, viz , Diboflmocephalus latus (Linnaeus, 1768), 
is so well known, it appeared desirable to accept his genus, and 
the superfaimly is named accordingly 

The superfamily is divided into five families, viz , Dibothno- 
cephalidse, Tnaenophondae, Ptychobothmdse, Amphicotylidse, 
and Echinophallidse, only three of which are represented m 
India 


Key to Families 


1 Genital pores marginal . 

Genital pores surfacml 

2 Genital pores and uterine pore on the 

same surface 

Genital pores and^utenne pore on opposite 
surfaces , 


Tnaenophondae, p 64 

2 

[p 58. 

Dibotbriocephalidso, 
Ftychobothriidae, p 66 


Family I. 1 )] BOTHRIO CEPH ALIDiE Luhe, 

1902 

Synonyms Diphyllobothndee Cobbold, 1879 
Diphyllobothrudee Luhe, 1910 

Head armed or unarmed, bothna shallow, one dorsal, one 
ventral, or their free margins may fuse to form a tube open at 
both ends, or there may be a terminal unpaired sucker A 
single set, rarely a double set, of genitalia in each segment 
Oemtal pores surficial Male and female pores open close to, 
and a little in front of, the uterine pore Vas deferens with 
an external se minal vesicle Cirrus unarmed Receptaculum 
sernmis sharply separated from the oviduct Uterus a long 
coiled tube, often m the form of a rosette Eggs operculated. 
Adults in mammals, birds, and reptiles First larval stage 
(procercoid) in Entomostraca Second larval stage (plerocer- 
coid) in teleosts 

Type-genus — Dibothnocephalus Luhe, 1899. 
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Subfamily I DIBOTHRIOOE PH ALIN2E Lube, 1899 

Scolex elongated, clearly separated from the strobila 
Bothna vanable in form External segmentation distinct 
A smgle or double set of genitalia m each segment Eggs 
operculated Adults in mammals, birds, and reptiles Larval 
stages m Crustacea and fishes 
Type-genus — Dibothnocephalus Luhe, 1899 


Genus, I DIBOTHEIOCEP II ALUS Lube, 1899 

Synonym — Thphyllobothi itmi Oobbold, 1858 

Bothndia elongated and well developed A single or double 
set of genitalia in each segment Testes and vitellana lateral, 
in some cases almost reaching the median line, but they may 
fuse anteriorly or posteriorly Uterus a coiled tube situated 
anteriorly, often in the form of a rosette Adults m mammals 
and birds First larval stage ( procercoid ) in copepods , second 
larval stage (plerocercoid) m teleosts , or larval stage a solid 
proliferating unsegmented form, without bothna, m muscu- 
lature of mammals 

Type-species — Dibothnocephalus latus (Linnaeus, 1768) 
Luhe, 1899 

(1) Dibothnocephalus felis (Creplin, 1825) (Fig 7 ) 

Synonyms Bothnocephalus maculatus Leuckort, 1848 
Dibothrium decipiens Diesing, 1850 

From (1) Fdts tigns and F pardus, Zoological Gardens, 
Calcutta Southwell (2) F nebvlosa and the domestic cat, 
Calcutta Chandler 

The worm was first described by Creplin in 1825 from two 
small specimens measuring 4 6 mm and 6 6 mm respectively, 
obtained from the cat Leuckart’s species Bothnocephalus 
maculatus was obtained from F pardus and measured 16 cm 
in length 

Bohm (1921) considers that Mokn’s species Dibothnum 
sulcatum is identical with Bothnocephalus felts Leuckart, 1848 
According to Ariola (1900) D sulcatum differs from all other 
related species m having the bothna lateral instead of dorsal 
and ventral 

The worms measure up to 25 cm m length, and have a 
maximum breadth of 8 8 mm The proglottides are all broader 
than long, the genital pores are situated on the flat ventral 
surface (surficial), the opening of the vas deferens is close to 
the anterior border of the proglottis, and the vaginal pore is 
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immediately posterior to it The utenne pore is posterior 
and somewhat lateral to the vagmal pore The latero-postenor 
margin of each proglottis overlaps the anterior lateral margin 
of the succeeding one 

The scolex is unarmed, and bears two shallow bothndia, one 
situated dorsally and one ventrally 

The testes are numerous, situated m the medulla, and 
extend over the dorsal surface, except in the median line In 
ordinary stained specimens they are indistinguishable from the 



Fig 7 — Dxbothnxephalus jelis Mature segment, X 50 
(After Southwell ) 


acini of the vite llin e gl a nds , which have a similar distribution, 
except that they are situated m the cortex 

The vas deferens arises posteriorly and runs almost in the 
median line to the pore The ovary is bilobed and situated 
posteriorly 

The vagina is a straight tube running directly in the median 
line from the ovary to the pore The two transverse vitelline 
ducts, one from each side and situated posteriorly, unite to- 
gether m the middle hue and open into the ootype 
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The uterus assumes' the form of a rosette, and m fresh 
specimens appears as, a brown patch m the middle of the 
proglottis 

The eggs are operculated and measure about 60 by 30 p 

(2) Dibothriocephalus reptans (Diesing, 1850) 

SMumym — Sparqanum i rptans Diesmg, 1850 

I’rom Tropidonotus sp , Burma Meggitt 
The larval form is parasitic in reptiles and occurs usually in 
the connective tissue between the dorsal muscles, especially 
along the vertebral column and between the skin and dorsal 
musculature It has been recorded from vanouB species of 
amphibia, buds, and mammals Meggitt states that all 
records of this parasite other than those from reptiles should 
be regarded with suspicion, as it is probable that several have 
been confused under one name 

The plerocercoid is a slender nbbon-like form with an 
anterior globular swelling , it vanes m length from 2 mm to 
10 cm , and is capable of asexual reproduction by fragmenta- 
tion, but not by proliferation It has no definite scolex or 
bothna The terminal invagination referred to by various 
wnters bears no trace of the structure of a sucker, and is the 
result of contraction due to fixation it is, however, probable 
that the antenor extremity functions as a sucker External 
and internal segmentation is usually absent, but occasionally 
m very long forms it may be represented by a few posterior 
transverse stnations The internal anatomy shows nothing 
of note except the absence of ‘‘ nutritive bodies ” described by 
Ijima (1905) for S proliferum and Meggitt (1924) for Spar- 
ganum sp It is not known whether procercoids occur in 
Entomostraca or not 

The adult form has been obtained experimentally in the dog 
The true host is probably a carnivore or avian scavenger It 
measures 1 metre m length, and has a breadth of 9 mm Seg- 
mentation is complete The scolex is elongated, and measures 
800 by 40 p - , it bears two long shallow bothna The neck is 
long All segments are broader than long The musculature 
is weak, consisting of a narrow and feeble layer of longitudinal 
muscle Transverse muscles are apparently absent 

The excretory vessels are indistinct, consisting of from four 
to eight longitudinal trunks on each side of the proglottis, 
connected by an extensive and compbcated capillary system 
The genital pores are surficial, and are all on the same surface 
of the proglottis , the male pore is central, in the antenor 
sixth of the segment , the vaginal pore lies postenor to it and 
slightly lateral, and the utenne pore is more postenor and 
central The cirrus sac extends halfway to the opposite 
surface, the external vesicula seminahs nearly reaching the 
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apoial cortical parenchyma The testes number from 144 to 
220, and are situated in two separate lateral bands, sligntly 
■converging anteriorly The ovary is bilobed, reticulate, and 
the shell gland is a large structure lying at tbe posterior margin 
of the proglottis The vitelline glands are lateral, converging 
and meeting anteriorly, leave a free central space one-twelfth 
to one-seventh the width of the segment 

The egg measures from 53 to 59 y by 36 to 40 y and is oper- 
culated It is immature when passed, but develops when it 
rests in water 

(3) Dibothnocephalus lanarum (Gastnkh, 1854) 

Smonym — Liquid i minium Gastaldi, 1854 

Larval forms from JRana tignna, Burma Bhalerao 
The larval form occurs in the wall of the stomach of the frog 
JRana tignna , it measures 8 5 cm in length and 1 1 mm in 
breadth At the anterior extremity there is a small termmal 
bothrium, like a sucker in appearance, but histologically not 
differentiated from the surrounding parenchyma The degree 
of external segmentation varies , it is sometimes ill-defined 
or limited, especially in young specimens, whilst m older 
specimens it may be well defined and almost complete Trans- 
verse fission (asexual reproduction) occurs The musculature is 
weak, and vanes in different parts of the body In some parts 
of the worm definite longitudinal muscle bundles and dorso- 
ventral fibres occur Transverse muscles are apparently absent 
In transverse sections four mam longitudinal excretory vessels 
can be seen in the same transverse straight lme across the 
proglottis, linked with each other by a complex capillary 
anastomosis Only the rudiments of the genital organs are 
present, and “ nutritive bodies ” are apparently absent 

The adult worm has been obtained experimentally m the dog 
It measures 113 cm m length and 5 mm in breadth The 
scolex measures 1 4 to 17 rfim in length by 370 to 410 y in 
breadth All the proglottides are either broader than long 
or square The male genital pore is median, and lies almost at 
the anterior margm of the proglottis Slightly behind, and a 
little lateral to it, is the vagmal pore The testes are in two 
lateral groups, 100 to 110 m each group, and not joined together 
by an anterior band The uterus has from three to five coils 
on each side The eggs measure 58 to 67 y by 34 to 36 y 

Joyeux and Baer (1927) state that D replans and D ranarum 
are identical , they call the worm “ D ranarum according to 
the laws of nomenclature ” They found procercoids of this 
species in Cyclops fuscus Junne, plerocercoids in Troptdonotus 
natnx Linn , and adult worms m cats and dogs If Joyeux 
and Baer’s contention is correct, it would appear that the 
specific name replans has priority 
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Faust, in an abstract of a paper contributed for the fourth 
annu al meeting of the American Society of Parasitologists 
held in December 1928 (‘ Journal of Parasitology, 1 vol xv, 
No 2, December 1928), concluded that four well defined 
species of Dibothnocephalus develop as adults in cats or dogs, 
namely, D mansoni, D dectpiens, D ranarum, and D ervnacei , 
the larval forms of these species (Spapgana) develop m a 
variety of vertebrate hosts such as frogs, snakes, and mammals 
Faust thus agrees with Joyeux 

Species inqtjirend-s: 

Bibothnocephalus sp 

Moghe (1926) mentions the occurrence of an undetermined 
species m the leopard cat {Felts bengalensis) 

Biphyllobothrrom spp 

Under the name Bothnocephalus sp , Southwell (1922) 
recorded a species of the genus from a black leopard ( Felts 
melas) The worm measured 2 cm in length and had a maxi- 
mum breadth of 1 2 mm The specimen was quite immature 
He also recorded a single worm of this genus from the 
Himalayan palm civet ( Paradoxwrus gmyi) The worm 
measured 10 cm in length and had a maximum breadth of 
6 7 mm As the head was absent the species could not be 
determined 

Genus II BOTHRIDIUH Blaimille, 1824 
Synonym — Snlenophot us Crepin, 1839 

Scolex with two tubular bothndia which open anteriorly 
and posteriorly by pores provided with sphincter muscles 
Vitelline glands between inner and outer longitudinal muscles, 
sometimes mtermmglmg with the latter Uterus consists of 
a uterine duct and a uterine sac, which latter is composed 
of two large cavities connected by a narrow duct 

Type-species — Bothndium pithonis Blainviile, 1824 

Bothrxdium pithonis Blainviile, 1824 (Fig 8 ) 

&3 nonj ms — Pi odu alia diti ema Lsbl , 1836 

Bothndium laticeps Duvern, 1833 
Solenoghoi w> megaloiephahu Crephn, 1839 
Solenopliui ns gi andis Urephn, 1889 

From Python reticularis, Goalundo, Bengal , P molurus, 
Nepal Terai and Ceylon , and Felis tigns, Onchagaon, Naim 
Tal, India Southwell (It appears probable that the tiger 
had been feeding on a python ) \ 
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The worm measures up to 50 cm m length and has a maxi- 
mum breadth of 6 mm It is composed of an immense n umb er 
of very shallow segments the largest segment has a breadth 
of 6 mm and a length of 700 n A few of the posterior segments 
are narrower and longer, measuring 2 5 mm m breadth 
1 5 mm in length The mid-dorsal and ventral surfaces of the 
worm are marked by a longitudinal line which can be seen with 
the naked eye In the large specimens the head measures 
6 mm in length and 4 mm m breadth The bothna are tubular, 
each with a small, slit-like aperture anteriorly and a smaller 



Fiff 8 — Bothndvum pithon\B Head, X 6 
( After Southwell ) 


one posteriorly They are situated dorsally and ventrally, 
t e , at right angles to the flat side of the worm 
The cuticle is very thick and the subcuticular cells are very 
large The longitudinal musculature consists of about twelve 
fasciae distributed round the proglottis The transverse 
muscles are delicate and send out fibres which ramify m the 
longitudinal muscles The dorso -ventral bundles are small 
There are four principal excretory vessels, two on each side of 
the segment , the lateral nerves he external to these vessels 
The testes number from 170 to 180, and are situated m two 
lateral fields, one on each side of the median line posteriorly 
to the cirrus sac The latter organ vanes in shape, measuring 
250/4 in length by 175 to 345/* in breadth The gemtal pores are 
surficial The vagina opens immediately behind the cirrus 



•60 


UIBOTHEIOCEPHALID^: 


pouch mto a common, deep atnum situated at the junction of 
the first and second thirds of the proglottis — The uterine 
pore is situated at the junction of the middle and posterior 
thirds of the proglottis The genital pores are irregularly 
alternate The vagina runs directly posterior to the cirrus sac 
The receptaculum sennnis is large and thick-walled The 
ovary is V-shaped, the apes being directed dorsally , it is 
surrounded by the testes which approach the median Imp 
A shell gland is present The uterus lies m tiro loops on each 
side of the median line , the last loop is dilated The egg 
measures 65 to 70 /a by 45 /a and is operculated 

Species enquieenda 

Bothndmm sp 

Moghe (1926) records SolenopTiorus sp from the python 
(rock snake) but he does not describe the -worm 


Genus III DUTHIERSIA Perrier, 1873 

Scolex triangular, the apex bemg directed posteriorly 
Bothndia funnel-shaped Vitelline glands lateral and external 
to the longitudinal muscles Vaginal sphincter present 
Uterus coiled, but not definitely in the form of a rosette 
Adults m Varanus 

Type-species —Dvthiersia fimbnata (Ihesing, 1850) 


Duthiersia fimbnata (Diewng, 1850), Mont <L Crety, 1891 
(Figs 9 & 10 ) J 

Synonyms — Dutlnersin eipansi Peiner, 1873 
Duthiersut elcqau * Perrier, 1873 

From Yaranus bmgalensis, V exacanthemaltcus, and Varanus 
^Ceylon, Bengal, and Punjab Southwell 
The worms usually measure about 7 cm in length and have 
a maximum breadth of 2 mm They attain, however, a much 
greater size than this, and may measure 20 cm or more in 
length by 3 mm m breadth, with a thickness of I 5 mm The 
broadest part of the worm is near the middle The largest 
proglottides have a breadth of about 2 mm and a length of 
about 300 /a , a few of the more posterior segments are longer 
ana narrower than the rest, having a length of 500 /a and a 
breadth of 1 mm The posterior extremity of the worm ib 
frequently very narrow The scolex has a length of about 
3 mm and a breadth of 3 mm It is roughly triangular in 
shape, with the rounded apex pointing anteriorly It is com- 
posed of two bothna, one dorsal and one ventral, unit ed in the 
middle line, with their lateral margins scalloped and over- 
hanging a rather shallow sucker 
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There is no neck The excretory system consists of a large 
ventral vessel and a small dorsal vessel on each side, situated 
in the medulla, a considerable distance from the lateral margins. 



Fig 9 —Duthiersia fimbnata Head, X 20 
(After Southwell ) 

anastomosing extensively, so that m transverse sections three 
vessels, and sometimes more, are to be seen on each side , the 
third longitudinal vessel is often situated external to the 



Fig 10 — Duthiersia fimbnata Segments, X 10 
(After Southwell ) 

lateral nervous system There is a single longitudinal nerve 
running along each lateral margin of the worm close to the 
ventral exoretory vessel, and situated in the medulla The 



62 


DIROTHIt I OCEPH AIID^ 


longitudinal muscles are not segregated into definite fasciae, 
but consist of a very large number of fibres situated close 
together encircling the segment, and to all intents and 
purposes dm ding the parenchyma into cortex and medulla 
Circular and dorso-ventral fibres are very scanty The 
testes are small, not numerous, and are situated in the medul- 
lary parenchyma, extending laterally to the excretory vessels 
The vas deferens opens ventrally near to the anterior margin 
of the proglottis The ovary is bilobed and situated posteriorly , 
it frequently presents a granular appearance The vagma 
runs forwaid almost m a straight line, openmg just posterior 
to the vas deferens The vitelline glands are numerous, 
strongly developed, and situated in the cortex, practically 
enveloping the proglottis The uterus assumes the form of a 
rosette, frequently showing about five loops, but these loops 
are often ill-defined The uterine egg measures about 60 by 
40 /i and is operculated 

Group SPARGANUM Diesmg, 1855 

This name is apphed to larval formB (plerooercoids) of the 
family Dibothriocejliahdae, the adults of which are not known 
Segmentation absent or indistinct Bothria sometimes in- 
distinct 

SPARGANUM sp I 

Meggitt (1924) records a Sparganum from the mesentery 
and body-cavity of the mongoo&e ( Herpestes albopunctatus 
[ ? auropunctatus]) The earbest stages consist of a spherical 
solid larva containing numerous calcareous corpuscles sur- 
rounded by a cyst- wall consistmg of several concentric, trans- 
parent, and apparently gelatinous lasers, sometimes tinged 
with red The large forms are elongated, broad, flattened, with 
a slight invagination at one end but no trace of suckers or 
segmentation The larva proliferates like Sparganum proh- 
feirm Ijima, 1905 No definite organs of any kind are to he 
seen even m section, hut “ nutritive bodies ” are numerous 

Sparganum sp II 

Meggitt (1926) reports the presence of a Sparganum in 
Dichcceros bicomis, hut he does not describe it 


Subfamily II LIGULINiE Mouticelh & Oiefy, 1891 

Scolex small, triangular, unarmed, and not clearly separated 
from the strobila Bothria small and rudimentary Ex- 
ternal segmentation often indistinct Genital pores ventral 
Adults m mammals and birds Larvae m fishes 
Tvne-eenus — Ligula Bloch, 1782 
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Genus LIGTJLA Bloch, 1782 

Bothria and external segmentation absent in larva, but both 
develop simultaneously with the genitalia in the final host 
Segmentation m adult limited to anterior portion of strobila, 
and does not correspond with the genital organs Adults m 
birds 

Type-species — Ltgula tntestinahs (Linnaeus, 1758) 

Lignla mtestmalis ^Lmnaeus, 1758) (Fig 11 ) 

Synonym} exten«n e 

From Labeo calbasu, Labeo rohita, and Nemachilus rupicola, 
India Southwell 

Both the larvae and adult worms vary m length from 10 



11 — Ligula mtestmalis A, entire worm, X 2, B, horizontal 

section, X 7 , C, transverse section, X 18 (After Southwell.; 


to 40 cm , sometimes attaining 1 m The breadth vanes 
from 5 mm to 1 5 cm The larvae occur m the body- 
cavity of vanous Cyprmoid fishes and adult worms in vanous 
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fish-eating birds The adults differ but little from the larval 
form 

Only larval forms have been recorded from India 
Species inquirenda 

Mngbpi (1926) recorded Ligula sp from Basbora damconius r 
India, but he did not describe it 


Family II TRIiENOPHORIDiE Nybelm, 1920 

Scolex armed or unarmed, -with two shallow bothria and an 
antenor, flattened, disc-like termination In one genus, viz 
Fistvltcola, a pseudoscolex is present Gemtal pores marginal 
(not surficial), alternating Receptaculum semims and vesicula 
s emmahs absent Uterus a coiled duct, its pore bemg ventral 
Eggs operculated Adults m fishes and turtles 
Type-genus — Tncenopharus Rudolphi, 1793 
Eour genera are usually referred to this family, namely — 

Tncmophorus Rud , 1793, m which external segmentation 
of the strobila as absent 

Ancistrocepkalus Luhe, 1879, in which the strobila is 
segmented externally and the scolex is armed 

Fwtuhcola, Luhe, 1899, m which the strobila is segmented 
externally, head unarmed and testes for the most part 
situated internal to longitudinal nerves, the uterus bemg 
wide and forked 

AnonchocepTialus Luhe, 1902, m which the strobila is 
segmented, head unarmed, testes situated mostly ex- 
ternal to longitudinal nerves, and uterus very narrow 

The family is represented m India by a single species closely 
related to Ancistrocephalus polyptera (Leydig, 1853) Mont , 
1890 


Genus ANCISTROCEPHALUS Luhe, 1899 
Synonym — Folyonchobothnum Liesing, 1854 

The scolex is flattened and armed with small hooks A 
pseudoscolex and neck always absent External segmentation 
distinct, all the proglottides bemg broader than long The 
gemtal ducts pass dorsal to the longitu dina l nerves, the latter 
bemg situated a considerable distance from the margins of the 
segment The testes are situated ventrally in two lateral 
fields, uniting posteriorly, and not extending laterally external 
to the longitudinal nerves The gemtal pores are margmal, 
alternating , vitellana situated m the medulla m two lateral 
fields external to the longitudinal nerves, and connected 
by a layer of follicles immediately adjacent to the dorsal 
lon git udinal muscle layer A second layer of vitellana, also 
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immediately adjacent to the longitudinal muscles, is sometimes 
present m the cortex dorsallj 1- The ovary is bilobed The 
uterus is a long, narrow much coiled canal, its terminal portion 



Pig 12 — Ancistrocephalus sp A, entire worm, X about 18 , B, head, x?5 , 
C, head, viewed en face, X 140 (After Southwell ) 


being dilated The uterine pore is lateral and irregularly 
alternate The eggs are thick-shelled Adults m fish 

Type-species — AnczstrocephcUus mtcrocephalus (Rudolphi, 
1819) 

Ancistrocephalus sp (Fig 12) 

Synonym — Anast) ocephalus poh/ptei a Southwell, 1913 

From Ophwcephalics stnatus and Labeo rohita, Bengal, India. 
Southwell 

The worm measures 1 7 cm in length and has a maximum 
breadth of 800 p Segmentation is de fini te and complete. 
vol i f 
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The scolex is somewhat rectangular in shape and bears two 
fleshy bothna , anteriorly it terminates in an umbrella- 
shaped rostral disc armed with about fifty-six straight, spindle- 
shaped spines, arranged in a single crown around its circum- 
ference, and having the appearance shown m fig 12 A neck 
is absent The first proglottis is almost square, and the latero- 
postenor margin of each proglottis overlaps the succeeding 
one The internal anatomy of the worm is entirely unknown 
Southwell pointed out that this worm differed from A 
polyptera in the number of spines and m the size of those spmes 
situated immediately anterior to the bothria Apparently only 
two species of the genus are known, namely, A mtcrocephalus 
(Rudolphi, 1819), from the sun-fish, Orthagonscus mola (marine) , 
and A polyptera (Leydig, 1853), from Polypterus bichir, a 
fish the distribution of which is limited to the Nile and to the 
nver basms of Tropical Africa which dram into the Atlantic 
As pointed out by Southwell, the occurrence of this worm in a 
teleost is unique The parasite cannot be referred to the genus 
Sothnocephalus because the bothna are well developed and 
segmentation is distinct The worm properly belongs to the 
genus Ancislrocephalus, but the number and form of the hooks 
are not identical with those of the species polyptera In the 
absence of any information relating to its internal anatomy, 
it has been thought inadvisable to make it the type of a new 
species 


Family III PITCHOBOTHKLID^E Lube, 1902 

Scolex usually with two bothna, sometimes armed , a 
pseudoscolex may be present , segmentation complete, but 
sometimes obscured Genital pores rarely margmal, almost 
always surficial, dorsal Uterine pore ventral and situated in 
front of the genital pores Receptaculum semims, when present, 
a blind sac situated at the inner end of the vagina Uterus 
never a rosette, generally a large sac with a small utenne duct 
Eggs thin-shelled, usually not operculated 
Adults in fishes and mammals 
Type-genus — Plychobothnum Lunnberg, 1889 
Luhe (1902) erected this family, and cited BothnocepTuilus 
Rudolphi, 1808, as the type-genus His reasons for doing so 
are given in his paper 

This is directly contrary to the rules of nomenclature, and 
cannot possibly be accepted The error has been copied by 
both Cooper (1918) and Meggitt (1924) If the family name, 
Ptychobothmdse, is retamed, then the type-genus must be 
Ptychobothnum If, however, the type-genus of the family is 
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Bothnocephalus, then the family name must be Bothriocepha- 
hdse As it seems preferable to retain the family name, 
Ptychobothmdse, I designate as the type-genus Ptychobothnum 
Lonnberg, 1889 

The family contains four genera In two of these ( Bothrw - 
cephalus Bud , 1808, and Clestobothnum Luhe, 1899) the uterus 
is sac-like, the bothna feeble and the receptaculum semims 
absent in the former, whilst m the latter the head is spherical, 
the bothna are sunk in the scolex, and the receptaculum 
se mims is small In the other two genera {Ptychobothnum 
Lonn , 1899, and Taphrobothnum Luhe, 1899) the uterus is a 
coiled canal, in the former the bothna are well developed, 
the vitellana being situated in the cortical parenchyma, whilst 
in the latter the bothna are feeble and the vitefiaria are in 
the medullary parenchyma 

Two doubtful species from India, which were placed in the 
genus Bothnocephalus Bud , 1808, are dealt with on page 58 


Genus BOTHRIOCEPHALUS Rudolphi, 1808 

Synonym — Dibothriutn Diesing, 1850 

Scolex elongated, with two bothna feebly developed Ex- 
ternal segmentation indistinct, but marked by a tooth-hke 
notching of the lateral border Utenne pore median and 
ventral , male and female pores median and dorsal Testes 
and vitelline glands continuous throughout the strobila 
Vitellana m the cortex Beceptaculum semims absent Eirst 
part of the uterus a sinuous duct (uterine duct) opening into a 
large sphencal sac (utenne sac or uterus s str ) 

Type-species — Bothnocephalus scorpn (Muller, 1776) 


(1) Bothnocephalus pycnomerus Woodland, 1924 (Pig 13 ) 

Prom Ophiocephalus maruhus, Allahabad, United Provinces, 
India Woodland 

The worm measures up to 7 6 cm m length and from 
2 to 3 mm m breadth The scolex is about 1 1 mm in 
length and 700 p. in maximum breadth The anterior 
third of the scolex is narrower than the dilated posterior 
region, and terminates antenorly in a truncated disc, the edges 
of which are drawn out into four lappets, each lappet being 
armed with about seventeen radially disposed, stout, rod- 
shaped spicules In the middle region of the edge of each 
lappet the spicules attain a maximum length of 73 /j., but 
m tile grooves between each pair of lappets they measure only 
29 /j. The dilated posterior part of the scolex bears two 
shallow bothna There is no neck The lines of demarcation 
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of the proglottides one from another vary greatly in distinct- 
ness and correspondence "with the sets of genitalia in different 
regions of the strobila In the part -where the genital 
rudiments first become distinct, each apparent proglott is 
contains from two to four sets of gemtaha In the area 
where the gemtaha are mature there is also often no exact 
correspondence between the outlines of the segments and the 
sets of gemtaha In gravid segments it is also impossible 
to make the indistinct segments correspond with the uterine 
sacs In certain places, however, the segments are distinct 
and appear to contam a single set of gemtaha The excretory 
system consists of two excretory canals situated one on each 
side of the strobila The testes number from thirty to forty 
in distinct segments The cirrus sac is large and muscular, 
and contains several coils of the ductus ejaeulatonus There 
is considerable variation with regard to the relative antero- 
posterior positions of the openings of the cirrus and utenne 
sacs The ovary is a narrow bilobed organ situated at the 
posterior extremity of the proglottis From it a short oviduct 
arises which opens into the ootype, which latter receives the 
openings of the vagina, the shell gland, and the vitellana 
From the ootype the tubular convoluted uterus arises and 
opens in to a spacious, transversely elongated utenne sao 
Neither the utenne sac nor its opening is ever situated m the 
median line they are found irregularly either to the right 
or to the left The utenne eggs measure about 44 by 26 ft 
They are oval in shape, thm-shellpd, and non-operculated 

This species resembles B histiophorus Shipley, 1901, except 
that in the latter worm the scolex is apparently unarmed 

(2) Bothnocephalus histiophorus Shipley, 1901 (Fig 14) 
Syiiomm — liothnocojphalus phcatus Shipley, 1900 

From Histiophorus sp , Indian Ocean Shipley The 
length of the worm is not known , the longest fragment 
measured 20 cm , and it had a maximum breadth of 3 to 4 mm 

The scolex is unarmed , there are two longitudinal sht-hke 
botbna, situated one dorsally and one ventrally, and a flat 
four-lobed “ cap " measuring 1 5 mm , constricted near the 
posterior end There is no neck The proglottides are funnel- 
shaped, and hrfve markedly salient angles, especially anteriorly 
The ripe proglottis measures 160 ft in length and 500 ft in 
breadth The cirrus opens medially and dorsally, close behind 
it the vagina opens, the pore being surrounded by a well- 
marked sphincter muscle , the utenne sac is pusfcvc? ** re'gularly 
to the right or to the left, and its pore is distinctly not median 
The vitellana are situated in the cortical parenchyma close to 
the cuticle The testes number fifty to seventy-five, and are 
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situated m the medulla The ovary is a bilobed organ, and 
the oStype is conspicuous A receptaoulum seminis is absent. 
Thtt utenne eggs measure 45 by 35 fi 



No species of the famiheB Amphieotylid® Nybehn, 19^0, 
and Echmophallida; Schumacher, 1914 , have beep recorded 
from India 
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Superfamily II TETBARHYNOHOIDEA, nov 
Synonym — Order Trypanorhyncha Diesiug, 1863 

A full account of the history of the trypanorhynchids was 
published by the writer in 1929 As far as can be ascertained, 
Redi was the first to describe a worm belonging to this order. 
In 1684 he obtained larval tetrarhynchids from the liver, 
intestine, and testes of Argentina sphyrcena Gmelin (1790) 
gave the name Bchinorhynchus argentine to the worms de- 
scribed by Redi Rudolphi (1819) relates that — “ Redi 
described 8 worms with the head and half the body white 
the rest of the body being yellow , and again he described 
more than 50 worms white throughout The size vanes, 
extending in length beyond the breadth of four fingers across 
When contracted they are smaller They moved like snails, 
and they also earned four little horns on their head, or rather 



Fig 15 — Echrnorliynchvs quadnrostns A, entire worm , B, a proboscis 
(Alter tioeze ) 

Tentacvlana coiyph cense C, entire worm Magnification unknown. 
(After Bose ) 


hard ( ? ) and strong hooks, by the help of which they clung to 
the parts so strongly that he could not tear several away before 
he had cut away that part they were claspmg All seem to 
have been free or not enclosed in a sac, for of this sac no 
mention is made Yet he states that certain worms lay hidden 
beneath the outer tunic of the intestine, liver, or ventnculus 
Some stuck at one time to the first stomach and at 
another to the tunic of the intestine and liver That the species 
discovered by Redi (excellent man) is distinct, their different 
habitats, no less than their size, much greater than the rest, 
render probable ” The identity of this parasite is quite 
uncertain 

Goeze (1782) gave the following description of another para- 
site which he named Echmorhynchus quadnrostns (fig 15) 
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“ Candidus, cyhndncus, cauda rotunda, corpori’ intubulata, 
proboscide quadruplici retraotih perecbmata ” His figures 
(3-5 on pi xni) show quite clearly that this worm was a larval 
tetrarhynchid The host is Salmo solar Zeder (1800) 
refers to this worm as Echinorhynchus comcus 

Bose (1797) defined and gave a figure (fig 15) of a parasite 
which he placed in a new genus named by him Tentacular m 
Bis account reads — “ Body enclosed m a sac appar- 
ently no mouth four retractile tentacles on the head The 
species found on the liver of Coryphcena hippurus had 
a longitudinally striated body The sac containing it was two 
lines in length Echinorhynchus quadncomis of Goeze (Linn 
Syst Nat ed Gmel p 3049, No 35) should be included m 
this genus, which, at any rate, appears to be closely related 
to Echinorhynchus ” 

Apparently Bose was in error here he must have meant 
E quadnrostris Goeze, 1782 There can be no doubt, however, 
that Bose was right in including Goeze’s species (i e , E quad- 
nrostris) in his new genus Tentaculana Bose’s parasite was a 
larval form, and no type-species was designated In 1802 
Boso added a few details relating to his genus Tentaculana, 
and gave the species the name Tentaculana coryphcenoe He 
pointed out clearly that the genus Tentaculana differed from 
Echinorhynchus in having “its suckers m the form of retractile 
tentacles ” 

In 1809 Rudolphi established the genus Tetrarhynchus He 
included it m his second order Acanthocephala, which com- 
prised two genera only, viz , Echinorhynchus and Tetrarhyn- 
chus It will be clear from the above that the name Tenta- 
culana Bose, 1797, has priority over Tetrarhynchus Rudolphi, 
1809 Rudolphi m that year defined the genus Tetrarhynchus 
as follows — “ Body rounded, varied in form, proboscides 
•evertible , hooks in senes ” He dealt with four species only, 
m the following order, and they were all larvae, viz — 

(1) Tetrarhynchus appendtculatus=Echmorhynchus quadn- 
rostris Goeze, 1782 

^2) Tetrarhynchus papillosus=Tentaculana coryphance Bose, 

(3) Tetrarhynchus tlongalus this is the name he gave 
to the larva found by Redi m Argentina sphyrcence, which 
Gmehn had previously named Echinorhynchus argentine 

(4) Tetrarhynchus morrhua a name given by Rudolphi 
to larval foims from Gadus morrhua which Viborg and Abfid- 
gaaid had previously named Echinorhynchus quadnrostris 

Rudolphi’s description and figures give no clue as to what 
the adult worms are which are represented by the above larval 
forms In 1810 he included m his genus Bothnocephalus 
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(division armati, Echmobothna) two species, viz , Bothno- 
cephalus corollatus and B paleaceus The former was 
apparently a tetraphyllidean and the latter a tetrarhynchid 
It appears certain, therefore, that Rudolphi ’s genus 
Tetrarhynchus contained at that time onlj larval forms 
Cuvier (1817) established the genus Floriceps, with the 
following characters — “ With four small proboscides or 
tentacles armed with hooks, by means of which they attach 
themselves to the viscera of their hosts There is one which 
is quite common in rays, viz , Bothnocephalus corollatus 
Rudolphi, 7 inches in length Its head is just like a flower ” 
He defined the genus Tetrarhynchus as follows — “ They 
appear to be only Floriceps consisting simply of the head and 
two segments, instead of an elongated body and several 
segments Very\often one is found in the flesh of the tongue 
of the turbot and\several other fishes (T lingualis Cuvier) ” 
Rudolphi (1819) mentions a new genus which he called 
Bhynchobothmis, but he did not define it 

Van Bencden (1850) placed the genus Tetrarhynchus m his 
family Phyllorhynchiens, the latter being one of the three 
families into which he divided the order Tdtraphylles 

Diesmg (1850 and 1863) erected several new genera of 
tetrarhynchids, all of which have fallen mto synonymy 
Carus (1863) accepted van Beneden’s classification 
Cobbold (1864) defined the characters of his new family 
Tetrarhynchidae as follows — “ Tetrarhynchidae The mem- 
bers of this family are easily recognized by the possession of 
four armed retractile proboscides attached to the head The 
armature consists of several successive rows of sharply pointed 
recurved hooks, frequently amounting to several thousands 
The head itself is usually more or less bilobed, each half sup- 
porting either one bipartite bothnum or else two separate 
fossae These cavities are also frequently supported on four 
petaloid appendages, which vary much m shape m the different 
species, and also m the same individual, according to the 
degree of contraction of the part The head and meek are 
contmuous, and usually about the same breadth as the body 
the latter being sometimes even narrower than either the head 
or neck The body is depressed, filiform, distinctly segmented, 
and usually of great length in the mature state, the reproduc- 
tive onfices bemg situated at the lateral margin of the joints 
m an irregularly alternate manner ” 

Linton (1889) subdivided the family as shovn below — 

Family Tetrarhynchidae Cobbcld, 1864 
(=Subtribe Trypanorhyncha Diesmg, 1863, 

Subfamily Phj llorhj nchmae van Ben ) 

Subfa mil y I Dibothriorhynchmae Mont , 1892 
(= Dibothriorhynchidae Diesmg) 
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Genus 1 Bhynchobothnum Budolphi, 1819 
(= TetrarTiynch.ua of authors) 

Genus 2 Otobothnum Linton, 1889 

Subfamily II Tetrabothnorhynchinae Mont , 1888 
(= Tetrabothnorhynchidae Diesing, 1868) 

Genus 1 Tetrarhynchus Budolphi, 1809 
Genus 2 Syndesmobothnum Diesmg, 1864 

Lonnberg m 1889 erected the Coenomorphmse as a sub- 
family of the Tetrarhynchidse Type and only BpecieB, 
Ccenomorphus grossus (Bud )=Tetrarhynchus linguatvius (van 
Ben )—T solidus Drummond, 1838 The principal characters 
of the subfamily are (1) the presence of a double set of 
genitalia m each segment, and (2) the fact that the worms 
are very stout and muscular 

Vaullegeard in 1899 published a very able revision of the 
tefrarhynchids, and his work deserves to be much more widely 
known than it is at present He concludes that they form 
such a homogeneous group that their division mto genera is 
well-nigh impossible , hut he divides them mto two sections, 
viz — 

(1) Tetrakhynchus T.TfjQT TAT.Ts Section 

This included all those species in which the larva develops 
within a vesicle It contains Tetrarhynchus quadnrostns 
(Goeze, 1782) , T lingualis Cuvier 1817 , T mfulatus (Molin, 
1868) , T bisvlcalus (Linton, 1889) , T robustus Linton, 
1890, and T lintom, Vaullefc 'ard, 1899 (-T tenuis Linton, 
1890) It is curious to note xLat all species m this section 
have two characters in common, viz , (o) the posterior part of 
the head is produced mto a collar-like structure which over- 
hangs the anterior segments and (6) the hooks on the pro- 
boscides are numerous, minute, practically all alike, and equaL 
in size 

(2) Tetraehynchtjs ebxnaceus Section 

This included all those species m-which the larvae develop 
within a bladder It contains the great majority of tetra- 
rhynchids 

& 

Between the above two sections he placed an intermediate 
senes which he termed the “ vindis ” section It included 
Tetrarhynchus megacephalus Budolphi, 1819 , T tetrabothnvs 
(van Beneden, 1849) , T caryophyUus (Diesmg, 1860) , T. 
vindis Wagener, 1864, and T crenacollis (Linton, 1890) 

Braun (1900) mcluded the following genera in the 
order Trypanorhyncha, viz Bhynchobothnus Budolphi, 
1819 , Dibothnorhynchus Blamville, 1828 ( =Ccenomorphus 
Lonnberg, 1889) , Tetrarhynchobothnum Diesmg, 1850 , 
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Synboihnum Diesmg, 1850 , Aspidorhynchus Molin, 1858 , 
Abothros Welch, 1876 , and Otobothnum Lmton, 1890 
Luhe (1910) defined the order Trypanorhyncha thus — 
“ Cestodes whose scolex is usually continued into a head-stalk, 
with two or four bothridia at whose apical end are four armed 
extensile proboscides When retracted (with the assistance of 
a retractor which r uns in their interior and is inserted into their 
anterior end) each is drawn back into a proboscis sac , this 
corresponds in thickness and length with the probosois itself, 
and represents a dir cot continuation of the proboscis into the 
antenor end of the scolex and head-stalk At its inner end the 
sheath passes directly into the visibly thioker, sharply deline- 
ated, egg-shaped orsausage -shaped sac, whose contraction brings 
about the extrusion of the proboscides External segmenta- 
tion complete Formation of segments as in Tetraphylhdea 
Mature m stomach or spiral valve of selachians , larvse found 
in all kinds of marine animals In fresh water only a few species 
are found in the larval condition as parasites of teleosts No 
details of the development of the larvse are known ” He 
distinguished two families, viz — 


Larva encysted, pioboscm long, slendei, cylin- 
drical , whole body not mnsaite 01 muscular 
Free larvte, not encysted , proboscis short, almost 
semi-globular or club-shaped , whole body 
robust or muscular 


Tetrarhynchidm 


Ooenomorphidae 

He ascribed the following characters to the family Tetra- 
rhynchidse Cobbold, 1864 —“Scolex with long, slender, 
cylindrical, very mobile proboscides, with two or four very 
mobile bothndia more or less leaf -like Head-stalk present 
Strobila slender, with little muscular development often 
transparent Segments, when mature, longer than broad, 
easily detachable , in each segment a smgle set of genital 
organs Uterus apparently without primary pore Ripe eggs, 
as in Tetraphylhdea, escape through dehiscence In spira 
valve of selachians , larvse in turtles, bony fish, cephalopoda 
and decapods ” He added that nothing was known regarding 

the systematic division of the family 

He defined the family Ccenomorphidse Luhe (1910; as 
follows — " Scolex very robust, with short, thick proboscides, 
semi-globular or club-shaped, with two simple tothridia sim^ 
into the scolex like a pit or a split, and with edges , 

protrude , no head-stalk Strobilse robust and very muscular, 
up to 4 mm m thiokness and not transparent , segments when 
mature much broader than long and not separa mg ° 
each segment there are two sets of genital ° S » QWn 
with a special pore opening ventraUy and h g 
muscular system Mature m stomach of sharks , larv®, not 
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encysted, found in bony fish There is only one genus with 
one species, viz , Ccenomorphus grossus (Rud )=Tetrarhynchus 
solidus =T hnguafulus ” 

Pmtner (1913), m dealing with the tetrarhynchids in general, 
pointed out that so little was known regarding the anatomy 
of the various species that it was impossible to deal extensively 
with the family He recognized three groups, viz — 

1 With a true utenne poie present T midis group 

2 With au involuted appaient poie, not found in 

the antenoi segment* T j iificollis gioup 

3 Segments dehiscent, no uterine poie eithei 

piimai} oi secondniv T tennis gioup 

In addition he defined, in very elaborate detail, the characters 
of six genera, four of which were new The same author 
adopted the following terminology — The head is craspedote 
where there is a division between it and the neck , it is acras- 
pedote where the division is absent Ripe segments are ana- 
polytic when they remain attached to the strobila, but apolytic 
when they automatically separate from it Gravid segments 
are euapolytic when they separate from the oham and continue 
to grow, but hyperapolytic if they separate fiom the strobila 
before they are mature, and especially if they do so before the 
uterus is developed 

Poche (1926) classified the Trypanorhyncha as follows — 
Class Cestoidea 

Subsubclass I Amphilinoinei Poche, 1926 
Subsubclass II Tsemoinei Poche, 1926 
Order I Bothriocephalidea Poche, 1926 
Order II Echinobothrndea Poche, 1926 
Order III Tetrarhynchidea Poche, 1926 
The latter he subdivided as follows — 

Suborder I Haplobothnmea Poche, 1926 
Family Haplobothmdae Meggitt, 1924, 
contaimng only Haplobothnum globultforme Cooper, 1914 

Suborder II Tetrarhynchinea Poche, 1926 
Subtnbe 1 Aporhynchomse Poche, 1926. 

Family Aporhynchidae Poche, 1926, conta ining only 
Aporhynchus norvegicus (Nybelin, 1918) 

Subtnbe 2 Tetrarhynchomae Poche, 1926 
Family Tentacularndse poche, 1926, with the following 
genera — 

(1) Tentacudana Bose (= Telrarhynchus Rud), (2) Eute- 
trarhynchus Pmtner , (3) Tetrarhynchobothnum Diesing , 

(4) Stenobothnum Diesing , (6) Lakistorhynchus Pmtner , 
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(6) Acoleorhynchus Poche, 1926 , (7) Nybehnia Pochs, 1926 (for 
AspidorhyncJms Mohn) , (8) Synbothnum Diesing , (9) Abothros 
Welch, (10) Flonceps Cuvier, (11) Wagnena Montieelli , 
(12) Halysiorhynchus Pmtner , (13) Sphynocephalus Pmtner , 
(14) Dibothriorhynchus Blamville , (15) Olobothrmm Linton 

Guiart (1926) placed all the tetrarhynchids in the order 
Rhynchobothnens Dujardin, 1845 this he divided as follows — 

Suborder I Acystidea Guiart, 1926 

Contains all tetrarhynchids the larvae of which belong to 
Tentacular ta Head free, not in a vesicle, bothridia dorso- 
ventral , proboscides usually rather short, emerging from top 
of head between bothridia, and armed with small similar hooks 
Bulbs short and usually immediately behind bothridia Neck 
sometimes has an annular fold or collar 

Family I Bouchardidae Guiart, 1926 
Genus Bouchardia Guiart, 1926 
Type-species — Bouchardia crassiceps (Diesmg, 1850) 

Family II Ruffendse Guiart, 1926 
Genus 1 Ruffena Guiart, 1926 
Type -species — Ruffena tubiceps (Leuckart, 1819) 

Genus 2 Pierretta Guiart, 1926 
Type-species — Pierretia carchance (Lins tow, 1878) 

Suborder II Cystidea Guiart, 1926 

Contains all tetrarhynchids the larvae of which belong to 
Anihocephalus 

Head enclosed in a vesicle, which may bear a very long 
caudal appendage Bothridia dorso-ventral or lateral , pro- 
boscides long, armed with hooks often dissimilar , bulbs 
generally long and situated behind head 

Family III Vaullegeardidse Guiart, 1926 

Genus I Vavllegeardia Guiart, 1926 
Type-species — Vaullegeardia momezi (Railhet, 1899) 

Family IV Lacistorhynchidae Guiart, 1926 

The author did not mention any genera belonging to this 
family 

Woodland (1927) united the orders Tetraphylbdea and 
Trypanorhyncha, together with the family Proteocephaiidse, 
into one order, viz , Tetraphylbdea (sens nov ) He stated 
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that the Trypanorhynoha (which he referred to as the family 
Tetrarhynchidae Cobbold) have the following characteristics — 
Head with four probosoides, a distinct internal layer of 
longitudinal muscle bundles, concentrically arranged vitellaria, 
nnrl a vagma situated ventrally to the uterus and cirrus sac 

The vitellaria are usually arranged concentnoally, but in a 
few oases they definitely consist of two marginal strands only 
The longitudinal muscle fibres are not always either distinct or 
internal In some species the fibres are scattered through the 
cortical parenchyma, whilst in others they are collected into 
large bundles which occupy the major portion of the cortex 
It remains to be seen whether the vagma is constantly situated 
ventrally to the uterus and cirrus pouch or not He also 
suggests the inclusion of Addobothnum cetiobahdis Shipley, 
1900 ( —Tylocephalum marsupmm Linton, 1916), in the family 
Tetrarhynchidse because the vitelline glands are ooncentnc, 
even though the head does not bear proboscides 

Fintner (1928) placed all the tetrarhynchids m one family 
Tetrarhynchidse m his Order II Cestodes (s str ) 

Essex (1928) records from the livers of five specimens of 
Amieurus nebidosus taken from the Mississippi, Minnesota, 
eight cysts measuring about 700 by 660 p, each containing a 
larval cestode possessing four protrusile proboscides without 
hooks or spmes, and, so far as could be ascertained, without 
accessory bothna or acetabula The character of the scolex 
suggests that the larvae probably belong to the order Trypano- 
rhyncha Apparently, however, they differ from all other 
species of this order in that the probosoides are unarmed , 
whether this feature persists in the adult worm remains to 
be seen, and the larva cannot be definitely classified in the 
present state of our knowledge of this form 

Proposed Classification 
Superfamily II Tetrarhynchoidea, nov 

Family I Tetrarhynchidae Cobbold, 1864 
Synonym — Tentaculamdae Poche, 1926 

Genera — Telrarhynchus Rudolphi, 1809 
Tentaculana Bose, 1797 
Gymnorhynchus Rudolphi, 1819 
Otobothnum, Lrnton, 1890 

Family H Ccenomorphidae Luhe, 1910, emended 
Genus Goenomorphus Lonnberg, 1889, emended 

Family HI Haplobothnidae Meggitt, 1924 
Genus HaplobotJirium, Cooper, 1914. 
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Of uncertain systematic position — 

Aporhynchus Nybelm, 1918 

The above six genera are recognizable by the following 
general characters — 

1 Tetrarhynchus with four bothndia lying parallel to 
strobila, except in one species, viz , T herdmam 

2 Tentacularia with two lateral bothndia which may be 
entire or dividejd to a varying degree 

3 Gymnorhytichus with four terminal bothndia arranged 
m the form of a cross, without ciliated pits 

4 Otobothnum in whioh there are either two bothndia, 
each beanng a pair of ciliated pits, or four bothndia each 
with a single ciliated pit 

5 Ccenomorphus in which there is a double set of genitalia 
in each segment 

6 Haplobothnum in which the genital pores are ventral 

The characters of the superfamily, families, and genera are 
given below — 

Superfamily II Tetrarhynchoidea, nov 

Head with two or four bothndia and bearing four protrusile 
proboscides armed with hooks , segmentation complete 
Genital organs as m the Phyllobothnoidea (except m Haplo- 
bothnum) Vitelline glands usually encircling the segment, 
but may be paired and marginal , they he either externally 
or internally to the longitudinal muscles , the latter are either 
collected m definite bundles or scattered as separated fibres 
m the cortex Primary uterine pores either present or absent 
Adults in elasmobranch fishes and occasionally in teleosts 
Larvae m teleosts, reptiles, and invertebrates With three 
families 

Family I. Tetrarhynehid® Cobbold, 1864 

With a single set of genitalia in each segment Genital 
pores marginal Worms more or less fragile Parasitic m 
marine and fresh-water fishes 

Type-genus — Tetrarhynchus Rudolphi, 1809 

Family II Ccenomorphidae Luhe 1910, emended. 

With a double set of genitalia m each segment Gemtal 
pores marginal Strobila stout and muscular Parasitic m 
marine and fresh-water fishes No species of this family have 
been recorded from India 

Type-genus — Ccenomorphus Lonnberg, 1889 
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Family III Haplobothmdse Meggitt, 1924 

This family contains one genus only, with a smgle species, 
viz , Haplobothrmm globuliforme Cooper, 1914 In this worm 
the scolex of the primary strobila is reduced and consists of a 
club-shaped organ bearing four protrusile armed proboscides 
as in other species of Tetrarhynchoidea The spines continue 
over the anterior portion of the scolex Segmentation com- 
mences a considerable distance behind the head and the 
segments are few and very much longer than broad Later on 
each of these segments breaks away from the parent strobila 
and becomes secondarily segmented , the secondary anterior 
segment of each fragment bears a pseudoscolex in the form of 
two bothria, one dorsal and one ventral, as in many species 
of Dibothnocephaloidea The borders of the terminal disc of 
the secondary scolex and of the posterior auricular appendages 
of both scolex'and anterior segments are provided with minute 
spines which disappear with the appendages further back 
This secondary segmentation is marked before each primary 
segment separates from the original strobila A single set of 
genital organs in each segment , genital and uterine pores 
situated on the flat (ventral) side Vitelline glands and testes 
in the medullary parenchyma, both internal to the nerve 
trunks Testes m two lateral fields, with vitellana arranged 
cjlindncally around them, leaving clear areas opposite the 
oentral genital ducts Uterus divided into a coiled proximal 
utenne duct and a large uterine sac 

This species possesses characters which ally it to both the 
Tetrarhynchoidea and the Dibothnocephaloidea The four 
armed proboscides are typically tetrarhynchid, whilst the 
presence of ventral genital pores and pseudobothna at the 
extenor extremity of the secondary strobila indicate its 
relationship to the Dibothnocephaloidea * 

Found in the intestines of fish (Amia calva) m Canada and 
America The worm has not been recorded from India 
Type-genus — Haplobothrmm, Cooper, 1914 

Of uncertain systematic position — 

Genus Aporhynchus Nybelin, 1918 
This genus contains only a single species, viz , Aporhynchus 
noroegicus (Nybelin, 1918), the characters of which are the 
entire absence of proboscides , the unpaired vitelline duct 
forks , the scolex is aoraspedot, there are four bothndia the 
external seminal vesicle is very muscular, the cirrus very 
thick and muscular , a pseudoutenne opening present 
Having regard to the fact that, amongst other things, the 
position of the genital pores in Haplobothnum has been con- 

* It is farther related to the Dibothnooephaloidea in that its life history 
ib similar to that of Dibothnoeephalus latus 
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sidered sufficient to warrant the erection of afamily, and even 
a suborder, to contain it, and, similarly, that the presence of 
double genital organs in Ccenomorphus is also regarded as of 
family value, one feels justified m considering that the differ- 
ential characters named above are, if not adequate, at least 
useful generic distinctions 

It has been previously noted that Redi described, but did 
not name, a n um ber of larval tetrarhynchids, and that Goeze 
described others under the name Echmorhynchus quadrtrostns , 
Bose, however, was the first to separate his species from the 
genus Echmorhynchus and to apply the name Tentacular la 
to those forms with four proboscides The name T entaculana 
Bose, 1797, therefore has priority, and Poche, in 1926, erected 
a family Tentacularudse, containing fifteen genera, which com- 
prises almost all the known species Worms of this family 
are, however, commonly called tetrarhynchids 

Cobbold (1864) erected the family Tetrarhynehidae, and for 
this reason the superfamily is named Tetrarhynchoidea, 
although it is true that the name Tentaculana has precedence 
It is impossible to decide from Bose’s crude figure of Tenta- 
culana coryphcence, obtained from a dolphin, whether the head 
of his species had two or four bothndia 

Linton, m the years noted below recorded the following 
forms from the common dolphin ( Coryphcena hippurus), viz , 
(1897) Tetrarhynchus bicolor Bartels, a species with four 
bothndia , (1901) T bicolor Bartels, and Bhynchobothnum sp , 
a species with two bothndia , (1905) T bicolor Bartels, and 
Bhynchobothnum speciosum Linton, 1897, a species with two 
bothndia It will be noted that the larval forms recorded 
from the dolphin comprise species m which the head bears 
two bothndia and forms in which four bothndia are present, 
and of these it is impossible to decide which was the one 
obtained by Bose Of these larval forms, B speciosum has 
been desenbed and figured better than the rest, and I there- 
fore designate Bhynchobothnum speciosum Linton, 1897, as 
being synonymous with Tentacularia coryphcence Bose, 1797, 
the type-species of the genus 

The two genera T entaculana and Tetrarhynchus are separated 
in a most arbitrary manner by the fact that in the former 
there are two bothndia, simple or partly divided longitudi- 
nally, whilst in the latter there are four bothndia This C * IS ~ 
tinctionhas, however, a very limited morphological significance. 
The only justification for it is that it facilitates the identification 
of species Like every other character, it fails in some instances, 
for, although it is easy to refer worms with two or four bothndia 
to their respective genera, there are a few species m whic eac 
bothndium is only partially divided, and it may then become 
difficult to decide whether there are two or four bothndia. 
Another similar complication may anse when a sing e 

von i 8 
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bothndium fuses with the head, leaving its two lateral margins 
free, as in Otobothnum balh Southwell, 1929, and Tetrarhynchus 
mathen Southwell, 1929 In such cases the four lateral margins 
of the two bothndia present the appearance of four bothndia 
Such forms as these aie to he regarded as intermediate, and 
are difficult to classify 

It has been found necessary to include m the genus Tetra- 
rhynchus one species m which the head bears only two bothndia, 
namely, Tetrarhynchus Jierdmam Shipley & Hornell, 1906 The 
reason why this is so is owing to the fact that the eight known 
species which are referred to the “ hngualis ” group (see p 74) 
are very closely related to each other, bemg characterized by 
(1) the posterior part of the head overhanging the neck in the 
form of a collar , and (2) the hooks on the proboscides bemg 
practically all alike and extremely minute except perhaps 
m the case of Tetrarhynchus equidentatus 

All the species possess four bothndia except Tetrarhynchus 
Jierdmam It seemed quite undesirable to split up such a very 
definite natural group as this and to distribute the species 
into two genera, namely, those with four bothndia in the 
genus Tetrarhynchus and those with two bothndia in the genus 
Tentaculana Therefore this species, although possessing only 
two bothndia, is retained m the genus Tetrarhynchus 


Family I TETRARHYN CHID/h Cobbold, 1864 

Genus I TETRARHYNCHUS Rudolplu, 1S09 

Small to medium sized worms , head mth four bothndia 
lying parallel with the bodj and having their sucking surfaces 
facing externally 

Type-species — Tetrarhynchus appendiculatus Rud, 1809 
Synonyms — Echmmhynchus quadnrostns Goeze, 1782 
Echmorhynchus conicus Zeder, 1800 
The adult worm Tetrarhynchus appendiculatus is not known 
The host of the larva is Salmo solar 

The “ Tetrarhynchus hngualis ” group includes the following 
species in which (a) the head is produced backwards into a 
prominent collar * which overhangs the anterior part of the 
strobila, and (6) the hooks on the proboscides are almost always 
minute and of equal size, viz — 

T hngualis Cuvier, 1817 
T bisulcatus (Linton, 1889), Linton, 1897 


* In one species of the genus Otobothnum , , namely, O tnsigne, the bead 
also bears a collar, an indication that the hard and-fast distinctions which 
are made between genera cannot be pushed too far 
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T robustus Linton, 1890 Synonym T narinan Mao- 
CaUum, 1917 
T tenuis Linton, 1890 
T penderceus Shipley & Hornell, 1906 
T equidentatus Shipley & Homell, 1906 
T herdmam Shipley & Homell, 1906 
T palliatus Linton, 1924 


As the principal differences between the nine species dealt 
with below have reference to the size and shape of the hooks 
on the proboscides, it is not possible to provide a key 


(a) Ax > trLT Forms 

(1) Tetrarhynchus penderaBUS Shipley & Hornell (Fig 16 ) 

From (1) Carcharias gangeticus, Pearl Banks Shipley and 
Homell (2) Ginglymostoma concolor. Pearl Banks, Ceylon 
Pearson 

Shipley and Hornell described this worm as follows — 
“ This species was present in large numbers m the small 
intestine of Carcharias gangeticus The head and a peculiar 
extension of the head in this species is a well-marked shade of 
dark grey, which contrasts vividly with the matt-white of the 
rest of the body Even m the stained and mounted specimens 
peculiar coloured granules can be recognized, which doubtless 
.give nse to this colour m the living animals Tins is a big 
species, some specimens attaining a length of 70 mm , possibly 
more, as the bottle m which they travelled was full of segments 
The width varies, but is never great, and even the head never 
exceeds about 3 mm The head bears two lappets, but they 
are so divided in the centre as to appear as four They are 
very compressed into the head and do not stand out They 
appear rather puckered at their edges The proboscides 
are slender and bear oblique rows of very minute teeth, all of 
uniform size The proboscis tubes and proboscis sheaths are 
alike short The head is produced backwards into a very 
characteristic collar which overhangs and embraces the 
anterior part of the body This is a very marked feature 
There is a fairly long neck, the first trace of segmentation 
occurring some way be hin d the posterior limit of the collar 
The proglottides have straight sides and, except at the posterior 
end, there is no sign of the cuticle bemg indented between 
them One peculiarity is that the body, usually about the 
middle of its length, is thrown into coils and twists of a 
very characteristic form In the anterior proglottides one 
sees a central stained part, possibly the uterus , posteriorly, 
however, the scattered testes are visible, and the vas deferens 
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and penis, represented sometimes by a dear area, runs from 
about the centre of the anterior border of each proglottas 
to the middle of either side, right or left, irregularly alternating 
In 1924 the water gave a brief description of the anatomy 



Fig 16 — Tetrarhynchus gender&us A, larva, magnification unknown , 
B, head, X 37 , 0, proboscis hooks, X 330 , D, proboscis 
hooks, X 500 , E, mature segment, X 46 , F, grand seg- 
ment, X 46 (After Southwell ) 


As more material has smee been obtamed a fuller account 
is now given 

The worm measures up to 7 cm in length and 1 7 mm m 
breadth It is composed of a large number of segments with 
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convex margins, all of which are much broader than long. 
The last gravid segment measured 600 /x m length and 1 7 mm. 
m breadth The genital pores are irregularly alternate, and 
are situated subventrally a little in front of the middle of the 
lateral margin In this respect it differs from T linguahs 
Cuv , 1817, and T bisvlcatus Linton, 1889 There is no 
neck 

Head The head measures about 1 3 to 1 76 mm in 
length and from 800 /x to 1 mm in breadth The four 
bothridia measure from 900 /x to 1 mm in length, and their 
posterior extremities he over the centre of the proboscis sacs 
The latter measure 360 /x m length by 180 /x m breadth The 
proboscides are short , within the head they form about two 
coils, while their free portions are also short They are armed 
with a number of small, simple, delicate hooks which have their 
tips slightly recurved, and which measure from 10 to 12 fj. 
These hooks are arranged spirally, there being 12 hooks m 
that portion of the spiral which completely encircles the 
proboscides once, so that 6 hooks are visible in each half-spiral 
The posterior part of the head is produced into a remarkable 
fold or collar which encircles the anterior extremity of the 


strobila 

Testes The testes vary in number from 60 to 70, they 
occupy the entire dorsal area within the excretory vessels, 
and a few testes are situated posteriorly to the ovary 

Vas deferens The cirrus pouch is not conspicuous , it hes 
anteriorly to the vagina and median to the excretory vessels , 
it communicates with the exterior, and opens subventrally 
by means of a long narrow duct In the median direction it 
extends almost half-way across the segment, its median 
extremity being closely apposed to the anterior extremity of 
the segment , no spines were observed on the cirrus The 
vas deferens hes coiled within the cirrus pouch, near thfl 
median extremity of which it dilates into a seminal vesicle 
Ovary This is peculiar m being situated a little distance from 
the posterior extremity of the segment, and in being small 
and dumb-hell-shaped , it stains very deeply and the two lobes 
are very compact The vagina runs posteriorly to the cirrus 

pouch 7 

The vitelline glands are very scanty, and consist oi single 
acini practically encircling the segment The rudimen o e 
uterus is represented by an oval organ situated lmmecua y 
in front of the ovary Unlike what occurs in mos ° 
tetrarhynchids, the uterus forms early and consis s ° 
lateral pouches in communication with each other, 
■continue to grow until they completely fill the , 

The eggs are oval, and measure 34 by 23 ^ , the shell does 

not bear filaments 
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Cuvier erected T hngudhs m 1817 , Shipley and Hornell 
have described three and Linton four other species of tetra- 
rhynchids in which the posterior part of the head is produced 
into a peculiar fold or collar which overhangs and covers the 
anterior part of the neck, as in T lingualis, and in all the 
eight species the hooks are minute and practically equal 
The principal points relatmg to the three Indian species are 
tabulated below 

Larval forms of this species have been obtained from Batistes 
mitis and B stellatus 

The cysts are semi-transparent, oval, with broad extremities, 
and flattened, measuring about 6 by 4 mm The larval head 
measured 1 3 mm in length 

(2) Tetrarhynchns equidentatus Shipley & Hornell, 1906 

(Fig 17) 

From Dasybatus walga, Pearl Banks, Ceylon Shipley and 
Hornell 

“ This is, I think, the largest Tetrarkynchus I have seen, and 
it is certainly very large to come from the alimentary canal 
of an elasmobranch Unfortunately but one specimen was 
taken, and this measured 4 7 cm in length, not a very gieat 
length , but it is the breadth which gives the magnitude to 



Fig 17 — Tetrarhynchus equidentatus A, head, X4 , B, proboscis 
hooks, X 50 (After Shipley and Hornell ) 

this animal It is almost uniformly 3 mm broad from one 
end to the other, though it increases very shghtly as we pass 
backwards, but the last proglottis is narrowed It is perhaps 
0 3 mm thick 
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* Compared with the size of the body, the head is very small, 
and the muscular sheaths come right up to the anterior end of 
it, and thus there are no more or less coiled tubes between 
them and the base of the exerted proboscides The proboscides 
bear spiral or rather obliquely placed rings of hooks , the hooks 
are all of precisely equal size and most regularly arranged 
They are 0 049 mm m length The head bears laterally 'well- 
marked lappets or bothndia It is succeeded bv an unseg- 
mented region which is about 2 to 2 5 times the size of the 
head This region terminates, as in Tetrarhynchus herdmam, m 
a well-marked collar with somewhat scalloped edge The collar 
hangs back and overlaps the body region 

“ The divisions between the proglottides are anteriorly very 
insignificant but they soon become distinct and the proglot- 
tides become a little longer The total number is between 
one and two hundred , but they are never very long, never 
even square The posterior proglottides are alwavs some six 
or seven times as long as thev are broad, and the anterior 
perhaps twice as much agam Their edges are rounded , there 
is no trace of overlapping, and in the latter half of the body 
the reproductive organs cause an opaque patch in each 
segment ” (Shipley <t Homell ) 

Poche (1926) as a result of Shipley and HomelTs statement 
that the proboscis sacs extend to the anterior extremity of the 
head, has separated this species from the group and made 
it the type of a new genus which he names A coleorhyneh us 
Pintner (1928) figures the proboscis sacs situated almost 
posteriorly, and nghtly retains the species m the genus Tetra- 
rhynchus 

Shipley and Homell figure the species as possessing two 
bothndia 


^.5) Tetrarhynchus herdmam Shipley Jb Hornell, 1906 (Pig 38 ) 

Prom Dasybatus vxtLga and JRhynchobatus djiddensis, Pearl 
Banks, Ceylon Shipley and Homell 

" The second species to [sic] Tetrarhynchus, found in the 
alimentary canal of Trygon ivalga, and later in the same 
position in Jthynchobatus djeddensis, is a long and compara- 
tively slender one We had only three or four specimens, 
which averaged only about 30 mm m length The head is 
small, only about 1 mm in length It has two well-developed 
lappets which, as usual, are very contractable and extensile 
The four proboscides emerge from very short muscular sheaths, 
which he near the posterior hunt of the head Instead of 
being half as long as the head, as is often the case m the Tetra- 
rhynchidse, they are perhaps from one-twelfth to one-tenth 
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the head length The proboscides which emerge from them 
are slender and covered with minute teeth, all of the same 
size, arranged in spiral rows The teeth are about 0 01 mm 
in length 

“ The most characteristic feature of this cestode, but one 
which it shares with T equidentatus is a peculiar fold or 
collar which hangs back from the head and covers the anterior 
part of the neck This collar seems to be very extensile 
In the figure drawn from the hve specimen, its border of free 
edge is scalloped, but m the specimens in spirit the collar seems 
more retracted and the free edge is smooth and undivided 



Fig 18 — Tettaihynchus heidmam Head, X <>0 
(After Shipley and Homell ) 


“ The neck^ is very short Almost immediately after the 
head the piugiottides are indicated by sharp lmes There are 
some 80 to 100 proglottides present, all separated from one 
another by clear, horizontal, and in no case concave lines 
Till the proglottides become packed with eggs, the lateral 
contours are also straight and parallel , there is no overlapping 
Thus the cestode does not increase in width until we get to the 
posterior proglottides, and in these the presence of eggs entails 
a, slight lateral swelling, so that this end is almost monikform 
The eggs are about 0 07 mm in length 

“ In the centre of each of the last half-dozen proglottides is 
a large clear place This may possibly be the remains of the 
genital atnum, and, if so, this is median 
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(4j Tetrarhynchus shipleyi Southwell, 1929 (l?ig 19 ) 

irom Gtnglymosfcmia concoloi, Pen] Banks Covlon 
Southwell 

The worms are very delicate and tluend-hho , Ihe hugest 
measure 2 cm m length, S00 ft m bioadtli, mul contain 111 
segments most of the specimens, how o\ w , mcnsuio about 
1 cm m length by 300 ft in breadth None of the specimens 
are fully gravid Iii the most mntmo nouns the testes mo 
developed and the rudiments of tlio ovaiy can be seen The 
last segment measures about 1 46 mm m longt.l» and 360 /i 
m breadth The gemtal pore is situated latoinlh m the 
posterior fourth of the segment Theio is n oompiun lively 
long neck 

Head The head varies in length fiom 2 to 3 6 mm In 
the latter the breadth across the piobosois sacs was 480 ft, 
and the breadth anterior to the sacs was 320 ft The bteiwlth 
across the bothndia vanes according to whothoi the botliiidiii 
are viewed dorso-ventrally or laterally , in the Jaigt st. Hpcni- 
mens the breadth was 720 ft There are four botlnnJiii having 
a length of about 750 ft They have slightly thiokoned mat gins 
which bear numerous mmuto cilia , in low-power magntiioa 
tion they can be seen as a dark lmo running parallel lo Hit 
margin of the bothndia Evidently they arc fJcciduons, fot in 
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one head both the hooks on the proboscides and the cilia were 
missing 

The proboscis sacs are short and stout, measuring about 
540 ft in length and 145 ft in breadth The proboscides are 
very long and coiled within the head, and their free portion is 
also very long The hooks are all dehcate and of various 
shapes and sizes, as shown in fig 19, the largest measuring 



Fig 19 — Tetrailiynchua shxpleyi A, head, X35 , B,probosci8 hooks, Xl75 , 
C, D, proboscis hooks, X300 (After Southwell ) 


approximately 25 ft and the smallest about 5 ft That 
portion of the head between the bothndia and the proboscis 
sacs measures 2 mm 

Testes and Vas deferens The testes are very numerous, and 
fill the entire central field, bemg densely crowded together 
In distribution they present one striking peculianty in that they 
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extend posteriorly to the ovary The cirrus pouch covers 
two-fifths the breadth of the segment 
The rudiments of the ovary are situated a little distance from 
the posterior margin of the segment, and, as noted above, a 
number of testes lie posteriorly to the ovary No further 
anatomical details regarding the gemtaha could be made out 
on account of immaturity 



Fig 20 Tetrarhynchus ceylonxcus A, entire ivorm, X9 , B, head, X30 ; 

C, D, proboscis hooks, x 400 (After Southwell ) 


(5) Tetrarhynchns ceylomcus Southwell, 1929 (Fig 20 ) 

From Gvnglymostoma, concolor. Pearl Banks, Ceylon. 
Southwell 
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The parasites have a length of 1 5 cm , and the greatest 
breadth is 900 ft The neck measures 4 mm The first 
segments have a length of over 100 ft and they rapidly 
elongate , the posterior one is 1 8 mm It was impossible to 
count the number of segments exactly, but there were about 
14 Rudiments of the very numerous testes could be clearly 
seen in the last four segments The genital pore is situated 
in the posterior lateral half of the segment The four 
excretory vessels were prominent 

Head The head measures 4 mm m length Its breadth 
across the sacs is 770, across the bothridia 900, whilst 
between the sacs and the bothndia the breadth is 680 ft The 
proboscis sacs measure 1 08 mm in length and the breadth of 
each sac is 200 ft They are are thus, roughly, one-fourth the 
length of the head 

There are four bothndia, each having a length of 630 ft and 
^,n approximate breadth of 360 ft Rows of ciha 13 /x m length 
run parallel to, and at a distance of 18 /x from, the margin of 
each bothridium 

Withm the head the proboscis tubes are much coiled, and the 
free portions of the proboscides are short The hooks are 
spirally arranged, and are generally large and gross Their 
arrangement on the two surfaces of the proboscides is shown 
in fig 20 The largest hooks measured 30 and the smallest 
about 3 /x m length 


(6) Tetrarhynchus matheri Soi hwell, 1929 (Figs 21 & 22) 

From Gringlymostoma concolor. Pearl Ranks, Ceylon 
Southwell 

Unfortunately in every specimen all the hooks had dis- 
appeared from the proboscides The specimens were almost 
mature, but not gravid, and a brief account is here given of the 
anatomy 

The worms measure up to 1 5 cm m length and the greatest 
breadth is 500 ft They are composed of about forty segments 
with perfectly straight margins, the last one measuring 1mm 
m length and 500 ft m breadth The genital pores are irregu- 
larly alternate, and are situated in the posterior fifth of each 
segment The neck is very short, measuring only 160 ft m 
length 

Head The head measures about 2 4 mm m length The 
breadth across the bothndia varies according to their 
state of contraction, but the average is about 750 ft The 
breadth of the head m the vicinity of the bulbs is 440 ft, 
whilst between the bulbs and the bothndia it is 250 ft 
There appear to be four bothndia, having a length of 240 
and a breadth of about 600 ft, it is quite possible, however, that 
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there are only two bothridia, each one being almost completely 
divided into two with a space between the two halves, 
as m Tetrarhynchus penderasus Their margins are slightly 
thickened , a group of cilia runs parallel to the margin at a 
distance of about 15 /x The breadth of the ciliated area is 
about 5 /u. and the cilia themselves measure only 1 or 2/i 
The proboscis sacs have a length of 550 and a breadth of 
140 /i , there is no collar 



J'jg 21 — Tetrarhynchus mathen A, head, X46, B, margin of bothridmm 
showing cilia, x400, C, mature segment, X 96 (After Sonthw ell ) 

The nervous, muscular, and excretory systems were not 
investigated, but the two longitudinal excretory vessels on 
each side were prominent 

Testes and Vas deferens The twentieth segment is almost 
square (240 /x), but the testes are not to be seen until the segment 
becomes much longer than broad They are very numerous 
and occupy the entire central field between the excretory 
vessels They extend posteriorly to the ovary on both sides , 
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each has a diameter of about 40 jx The cirrus pouch and vas 
deferens were not fully developed The former extends 



Tig 22 — Tetrarhynchus wathen A, larva, X55, B, C, D, proboscis looks, 
X 500 , E, proboscis hooka, X 400 (After Southwell ) 

.nearly to the middle of the segment, and the excretory vessel 
is bent deeply m the vicinity of the pouch 
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Ovary The ovary is situated a little distance from the 
posterior extremity, and the testes overlie the ovary dorsaUy 
and extend posteriorly to it No details relating to the oviduct, 
shell gland, or vitelline glands could be ascertained The 
uterus was not developed ' 

The species can be identified by its small size, the position 
of the genital pore, and by the peculiar appearance of the 
bothridia 

Numerous larval forms with the bothridia exactly like 
those of T mathen were obtained from the mesenteries of 
Balistes sp , Pearl Banks, Ceylon Southwell 
The cysts vary m size , they are cylindrical m shape with 
rounded extremities, and milky white m appearance The 
largest measures 2 cm by 1 5 mm The larva measures JL 7 mm 
m length and has a maximum breadth of 500 fx There are 
four bothridia, exactly similar to those figured for the adult 
of T mathen The proboscis sacs have a length of from 
500 /x to 540 [x , and the proboscides are fixed near the middle 
of the proboscis sacs The larva does not bear a blastocyst 
posteriorly Each proboscis is slightly swollen at its base and 
bears hooks of different shapes from those found over the rest 
of the proboscides, and many of them are stouter Moreover, 
they do not appear to be arranged spirally 

On this basal portion the hooks on one face are straight, 
slender, with their points slightly enlarged, and they vary 
in size from 6 to 17 [x Laterally these are flanked with larger 
and stouter hooks 30 p in length, some of which are curved and 
gradually come to a point, whilst others are stout and have the 
same diameter throughout except the tip, which is sharply 
bent at an angle of almost 180° On the other side of the 
swollen base of the proboscis there are two longitudinal rows 
of stout rose-thorn-shaped hooks with broad bases, with a 
rather long hook which measures 43 [x 

The hooks on the rest of the proboscis are arranged in such a 
manner that a diagnosis of the species is comparatively easy 
On one face the larger hooks, which are curved, are arranged 
spirally, and there are two or three such hooks in each spiral 
They each measure 20 fx Between these spirals there are 
irregular numbers of hooks, all small, and of sizes varying from 
about 5 to 11 fx arranged irregularly, and reminding one of 
si m ilar hooks in Tetrarhynchus ennaceus These irregularly- 
disposed small hooks are a continuation of those situated on 
one face of the swollen base of the proboscis, and they change m 
numbers, size, and arrangement along its length On the other 
face they are large, spirally arranged, curved, measuring from 
about 20 to 25 fx, and similar to the two or three large ones, 
also arranged spirally, on the other face of each proboscis 
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(6) IiABVAXi FOBSIS 

(7) Tetrarhynchus peaxsoni So athvrell 1929 (Fig 23 ) 

From Cybium guttaium. Pearl Banks Ceylon, and Pan. 
Onssa, TnHia SouthwelL 

The entire larva consists of a head only to -which no vesicle 
is attached. It measures from 2 S to 3 2 mm in length and its 
breadth across the bothndia is 720 ft. the breadth across the 
r emainder of the head being about 500 ft There are four 



Fig 23 — Tetrarhynervs p'ar^mv. A, larra x27 B, proboscis 
Foots, x 214 (After Sout h w e ll ) 


sucker-like bothndia^ each ha vine a dia meter of 360 ft- The 
pro boscis sacs are practically half the length of the head- 
With m the head the proboscides are much coiled. Thev are 
armed with very distinctive hooks of various shapes and sizes, 
arranged spirallv 

The upper surface (dorsal ? ) of each proboscis bears six large 
hooks in each spiral ■ a simile large rose-thorn-shaped hook 
is situated along the lateral -mar gin It has a length of S6 ji 
and a broad base Tm wt u nm r 64 ft. The succee ding hooks in 
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each, spiral become less and less rose-thom-shaped and more 
and more sabre-like until, along the opposite margin, they are 
very elongated, sabre-like, with small roots, having a length 
of 105 fx Between these elongated hooks in each spiral (i e , 
along the opposite margin of the proboscides to that bearing 
the gross rose-thorn-shaped hooks) there are clusters of regularly 
arranged minute delicate hooks varying in size from 6 to 
26 jj, (fig 23) These minute hooks are continued on the 
other side (ventral ? ) of each of the proboscides, whilst on the 
lateral margin* beneath (ventral to ? ) the rose-thorn-shaped 
hooks there are two or three other large spines^ 

The head bears a general resemblance to that figured by 
Shipley and Hornell as Tetrarhynchus rubromaculatus (Diesing), 
but the hooks on the proboscides differ In Shipley and 
HomelTs figures no rose-thom-shaped spmes are indicated, 
and the number of small spines shown by these authors are 
too few The hooks resemble strongly those of Tetrarhynchus 
ermaceus, but m T pearsonz there are four cup-shaped pro- 
boscides, whilst m T ennaceus there are two large flap-hke 
proboscides 

Species in qtjibfn i» je 

(S') Tetrarhynchus balistidis Shipley & Hornell, 1904 (Pig 24 > 

Prom Batistes steUatus and B mztzs, Pearl Banks, Ceylon,. 
Shipley and Hornell 

“ Well advanced metacestoid larva, still retaining the body, 
12 mm to 13 mm in length Head triangular, enveloped by a 
closely wrapping vesicle which leaves the body free Body 
crowded with calcareous corpuscles Teeth of introvert few, 
only four or six m a transverse row, strongly hooked Introvert 
sheaths confined to the head and not entering the body, which 
it seems is, after a certain time, thrown off with the vesicle 
Apparently four lappets In subpentoneal tissue ” ( Shipley dk 
Hornell ) 

(9) Tetrarhynchus minimus Lmstow, 1904 (Pig 25,) 

Prom Tceniura melanospila, Pearl Banks, Ceylon Shipley 
and Hornell 

“Length 3 7 mm , the last proglottis measures 1 6 mm 
in l eng th and 0 39 mm m breadth The body consists of 
about six proglottides The scolex or head bears on its 
anterior thir d four roundish projections directed backwards , 
these are the proboscis sheaths from which the proboscides 
are protruded The projections bear very minute, closely 
packed hooks, from their apices the proboscides protrude, 
and these bear larger hooks at wider intervals There is a 
reg ular gradation m the size of the proboscis hooks The part 

vor, t n 
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of the proboscis which is retracted is arranged m a wavy fashion 
The reproductive pore is lateral on the posterior third of each 
proglottis, but for the most part only immature pioglottides 
were present The ova are thin-shelled, spherical, with a 



Fig 24 — I'ehaihynchut, balisticUs A, oyet, X about 10, B, larva, X 12 
(After Shipley and Hornell ) 


diameter of 0 039 mm This is the smallest of all species of 
Tetrarhynchus ” {L/instow ) 

The appearance and position of the bothndia and the 
form and disposition of the hooks on the proboscides in 
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Lmstow’s figure leads the writer to believe that this worm 
belongs to the genus Gfymnorhynchus, and probably to the 
species gigas 



Fig 25 — Tetrarhynchus minimus A, entire worm , B, head , C, probosoiB 
liooks Magnification unknown (After Lmstow) 

(10) Tetrarhynchus sp Shipley & Hornell, 1906 (Fig 26 ) 

From Balistes mitis, Pearl Banks, Ceylon Shipley and 
Hornell 

“ Like T balistidiSy and consists of a head which has not yet 
begun to bud off proglottides The anterior part of the head 
bearing the lappets is just about as long as the part bearing 
the proboscis sacs, whilst the median portion traversed by the 
proboscis sheaths is two or three times as long as either The 
proboscis teeth are graded in each row from long, narrow. 
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sabre -like outlines to short beaked forms From the account 
drawn up at the time of capture from the living material this 



Fig 26 — Tetrarhynchus sp From Batistes mitts, x 40 
(After Shipley and Hornell ) 

form had evidently only just escaped from a cyst of the 
T ennaceu8 type ( Shipley <k Hornell ) 

It is impossible to identify this larva 
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Genus II TENTACULARIA Bose, 1797. 

Small to medium-sized worms , head with two bothridia 
lying parallel to the body and having the sucking surfaces 
facing externally, each of which may be simply emargmate 
or partly divided longitudinally into two 

Type-species — TenUtcvlana coryphcence Bose, 1802 
As the principal differences between the 16 adult species 
dealt with below have reference to the size and shape of the 
hooks on the proboscides, it is not possible to provide a key 

(a) Adttlt Forms 

(1) Tentacularia mumta (van Beneden, 1849) (Fig 27 ) 
Sjnonym — I'eti at hynchus minutus lan Ben , 1849 

From Carchanas sp and Rhina fialavi, Negapatam, India , 
and from Carchanas sp , Pearl Banks, Ceylon Pearson 
This is the first report of this parasite m Ceylon It has 
been recorded previously from Squatina angelicas and V^olophus 
iestaceus in Europe 

The worm measures about 4 mm m length and the 
greatest breadth (m a gravid segment) is 330 ft , it is com- 
posed of from three to six segments, usually three or four, the 
last being longer than the rest of the worm and measuring 
2 25 mm in length and 270 ft in breadth The genital pore 
is situated m the posterior quarter of the segment There is 
no neck 

j Head The head has a length of 1 2 mm , its breadth across 
the bothridia is 400 ft, whilst m the vicinity of the proboscis 
sacs the breadth is 220 ft There are two sucker-like bothridia, 
each having a diameter of 140 p 

The proboscis sacs are a little more than half the length of 
the entire head They vary slightly m size and, when the 
head is contracted, they occasionally extend anteriorly almost 
to the bothndia They have a length of 630 p and a breadth 
of 65 ft The proboscides are much coiled within the head, 
and their free portions are quite as long as the head 

The arrangement and form of the hooks on the proboscides 
is shown in fig 27 

The base of each of the proboscides is swollen and armed 
with peculiar hooks This arrangement of the hooks is slightly 
different from that figured by Scott (1907) for this species 
This is possibly due to the fact that Scott, owing to the low 
magnification used by him, confused the hooks on the dorsal 
surface with those on the ventral surface 

The nervous, muscular, and excretory systems were not 
investigated. 
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Testes and Vas deferens The testes are very numerous and 
fill the entire field anterior to the ovary The cirrus pouch and 
vas deferens could not be seen in whole mounts on account 
of the fact that they were hidden, as was the vagina, by the 
testes and the vitelline glands 

Ovary This is situated posteriorly, each lobe being elongated 
and apposed to the wall of the segment 

Vitelline Glands These encircle the segment, but are 
developed most fully along the lateral margins 

Uterus This is a simple wide sac entirely filling the segment. 

As the species bears two bothndia only, it is referred to the 
genus Tentaculana 

In 1904 Linstow described a new species ( Tetrarhynchvs 
minimus) from the spiral valve of Toeniura melanosp ila caught 
m Ceylon Whilst agreeing m dimensions with T mmutus 
(van Beneden, 1849), it differs from it in the following points — - 
in having four bothndia, in the shape of the hooks, and in the 
relative length of the bothndia 

The head shown by Linstow in his fig 70 suggests that his 
species belongs to the genus Gymnobothnum 

(2) Tentaculana longispma (Linton, 1890) (Fig 28.) 

Synonym — Rhynchobothrtum longispive Linton, 1890 

From Dasybatus walga, Pearl Banks, Ceylon Southwell 

One specimen of what the writer believes to be this species 
was obtained from the above host 

The worm, which is composed of about seven segments, 
measures 6 mm in length, and the maximum breadth is 290 ft 
The last segment measures 2 5 mm in length and 290 ft in 
breadth 

The head measures 1 3 mm in length , its breadth across 
the bothndia is 400, across the proboscis sacs 300/- and 
between the bothndia and the sacs 280 ft There are two 
simple small bothndia having a length of 200 ft 

Only the terminal portions of the proboscis were protruded, 
and the hooks resembled those figured for this species by 
Linton in size and appearance 

(3) Tentaculana macrocephala (Shiplev & Hornell, 1906) 

(Figs 29 & 30 ) 

Synonyms — Tcti at hynchut macrocephalus Shipley & Hornell, 
1906 „ , 

Tett at hynchut rttfcolhs Shipley &• Hornell, 1906 (not 
Ei c enh , 1829) 

From (1) Dasybatus walga, Pearl Banks, Ceylon Shipley and 
Hornell (2) Rhynchobatus djiddensts, Dasybatus hvJili , and 
D walga. Pearl Banks Ceylon Southwell 
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Shipley and Homell described this worm as follows — 
** At least six different species of Tetrarhynchus are found m 
1;he intestine of Trygon walga This species is a short, stout. 



Fig 28 — Tentciculana longispina A, head and neck, X 40 , 

B, C, proboscis hooks, X 320 (After Southwell ) 

thick-set form, with large bothndia or lappets which, however, 
when the proboscides are extended are far less conspicuous 
than when they are retracted. ^ 
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’ , B, O, proboscis 
, E, nearly gravid 
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“ The total body length averages 7 mm or 8 mm , and the 
body is stiff and straight The relative length of the different 
parts of the body in one specimen whose total length was 
8 mm was 3 mm for the part of the head traversed by the 
coiling ducts of the probosois sheath, 3 mm for the part of 
the head which contains the muscular proboscis sheath, and 
2 mm for the rest of the body The second portion, that which 
contains the muscular cheath, is the thickest, and its walls 
are smooth , the anterior half of the head is wrinkled 

“ The four proboscides were in some specimens extended, 
but not fully , they attained a length of some 2 mm Each 
bears a longitudinal double row of minute, almost straight 
spmes, diverging from one another, the whole producmg 
the effect of a stitoh known, I believe, to housewives as * herring- 
boning ’ This hes the whole length of the proboscis There 
are also very numerous sharply hooked spmes whioh he in 
transverse rows of some hundred or more m number Each 
of these rows consists of some ten or twelve hooks, grading in 
size from the largest, which is just opposite the ‘hemng- 
boning,’ to the smallest, which flank the ‘ herring-boning ’ 

“ When the whole is retracted it passes first into the very 
coiled ducts of the muscular sheaths, which are very apparent 
in the specimen 

“ The strobila is smaller than either half of the head , the 
piece immediately succeeding the head is anteriorly concave, 
and receives into its concavity the convex end of the head 
It soon begins to * segment,’ and the proglottides grow rapidly 
They are few in number, and the most posterior, whioh is 
about the tenth or twelfth, is almost as large as all the others 
put together It shows clearly the exit of the water vascular 
system The specimens were probably young ones ” 

A more detailed account of the anatomy is now given 
The worms measure up to 5 cm in length, and the maximum 
breadth of the strobila is about 650 yx It is composed of 
about 30 to 35 segments, the last one (gravid) measuring 4 mm 
in length and 660 yx m breadth The gemtal pores are irregu- 
larly alternate and situated m the posterior fourth of the 
segments There is no neck 

Head The head measures from 7 to 8 mm in length , its 
breadth across the bothndia is about 1 3 mm , aoross the 
proboscis sacs 750 yx, and between them and the bothndia 
600 yx There are two sucker-like bothndia having a diameter 
of about 600 yx The probosois sacs have a length of 2 mm 
and a breadth of about 270 fi They are marked by 
fine cnss-cross lines The proboscides can be seen running to 
the postenor extremity of the saos, and along their course, 
within the sacs, they bear numerous coarse granules, eaoh 
having a diameter of about 40 to 60 yx A single granule is 
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also usually present at the exit of each of the proboscides from 
its sac The hooks on the proboscides are oi various shapes 
and sizes, hut most of them are large and gross First, on each 
of the proboscides there is a conspicuous herring-bone pattern. 



Fig 30 — Tentaculana macrocephala A, entire ■worm, X 6, B, bead, X 12 , 
C, probosciB hooks Magnification unknown (After Shipley and 
Hornell ) 


or ma rking , running the whole length of the proboscides and 
this pattern is not composed of hooks, but of markings on the 
surface of the proboscides , the largest measure over 70 and 
the smallest 2 or 3 ft 
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The nervous, muscular, and excretory systems were not 
investigated 

Testes and Vas deferens There are about 60 testes and they 
fill the entire segment, extending posteriorly, on both sides, to 
the ovary Each testis has a diameter of about 80 ft The 
cirrus pouch extends to the longitudinal axis, and the cirrus 
is unarmed 

Ovary and Vagtna The ovary is bilobed and posterior, 
each lobe being apposed to the wall of the segment, and con- 
sisting of 15 or 16 large acini The vagina is short 

Vitelline Glands The vitelline glands encircle the entire 
segment, but the lateral aoini are most strongly developed 

Uterus The uterus is a simple bag entirely filling the seg- 
ment The utenne eggs measure about 50 ft , they are globular, 
and are devoid of filaments 

Pmtner, who examined the type-species, states that T 
macrocephala Shipley & Homell is the same as the mature 
worm, measuring 4 to 5 cm , identified by Shipley and 
Hornell as T ruficoUis (Eysenhardt, 1829), and he further 
states that the worm identified by Shipley and Homell as 
T ruficoUis (Eysen ) is quite a different species from that 
described by Eysenhardt 

The species is easy to identify on account of (1) the very 
large head, bearing two small bothndia , (2) the presence 
on one side of each of the proboscides of a “ coat of mail or 
armoured chain ” or hemng-bone pattern , (3) the coarse 
granules scattered irregularly on the proboscides - within the 
proboscis sacs 

Shipley and Homell described their “ T ruficoUis ” as 
follows — “ Several specimens of this worm were taken from 
the intestine of Trygon walga They measure 40 mm to 50 mm 
and had the characteristic onss -crossing of the proboscis 
sheaths The teeth are not quite so regular as m van Beneden’s 
specimens, and he does not figure any of the posterior pro- 
glottides , these are cylindrical and smooth, the same diameter 
throughout, and eight to ten times as long as they are broad 
They are so cylindrical that it is impossible to say whether the 
gemtal pore is on the edge or median There are besides 
the larger teeth arranged in more or less oblique rows, 
two longitudinal chains of very minute tubercles Van 
Beneden’s specimens came from Mustelus vulgaris Mull & 
Henle, ours came from the intestine of Trygon walga Mull & 
Henle » 

Pmtner (1913) considers that T ruficollis Shipley & Hornell, 
1906 (not Eysenh , 1829), is synonymous with T macrocephala 
(Shipley & Hornell, 1906) On account of the peculiar 
arrangement of the hooks on the proboscis in the latter species 
Pmtner places the worm in his new genus Halystorhynchus, 
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calling the type-species H shipleyanus (=T macrocephala 
Shipley & Hornell, 1906) 

The identity of the parasite named T ruficollis by Shiplev 
and Homell is doubtful 

(.4) Tentaculana macropora (Smpley & Hoinell, 1906) (Figs 
31 & 32 ) 

Sjnonyms — Teti aihynchus mactopoius Shipley & Hornell, 1906 
Teti ai hymhus ttmiandalei Homell, 1912 

From (1) Dasybatus uamak, Pearl Banks, Ceylon Shipley 
and Hornell (2) Stegostoma tignnum, Bay of Bengal Hornell 
(3) Galeocerdo arcticus, S tignnum, and Dasybatus sp , Pearl 
Banks, Ceylon Pearson 

Shipley and Hornell described this parasite as follows — 
“ These are fair-sized Tetrarhynchids, averaging about 
25 mm in length and 1 mm in breadth 

“ The lateral lappets are small, each divided into two, each 
half corresponding with one of the four hooked proboscides 
The head is 6 mm long and swells out a little behind where the 
muscular sheaths of the proboscides he When alive, there 
is a patch of pink anterior to these sheaths Each proboscis 
bears on its concave side, when unrolled, a number of strongly 
recurved teeth which gradually pass into a much straighter, 
sabre-like tooth on the convex side The recurved teeth have 
a marked anterior process, something like a sword-guard where 
the tooth passes into the haft, which is embedded in the 
tissue This is absent in the more sabre-like teeth The 
teeth are m rings which are obliquely placed 

“ There is practically no neck and the number of the pro- 
glottides is small, some 30 to 35 Until the last three or four, 
the sides of the proglottides are parallel, straight at their 
ends, and with no sign of overlapping The whole body is 
marked by a curious longitudinal stnation, which is due to the 
presence of minute pigment spots and to the fact that these 
little brownish particles are arranged along certain longitudinal 
lines , also these pigment spots seem broken up into other 
areas, which give a mottled appearance to the skin 

“ The last four or five proglottides are remarkable for the 
enormous development of the genital pore, which sometimes 
occupies one-quarter to one-third of the length of the pro- 
glottis From this gaping cavity a minute perns protrudes 
These same four or five proglottides lose their uniform shape 
and become very irregular in outline The pores are in all 
oases lateral and irregularly alternate ” 

As the anatomy of this species has not hitherto been 
described, the writer gives the following account — 

The worm measures up to 6 cm m length and the greatest 
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breadth is 1 1 mm There are over 50 segments, the last 
one measuring 4 5 mm m length and 1 1 mm m breadth. 
The genital pores are irregularly alternate, and are situated 
in the posterior half of the proglottid In the fully mature 



Fig 31 — Tentaculana macropora A, head, X 7 , B, 0, D, proboscis 
hooks, X 160 (After Southwell ) 

segment the pore is enormous, and measures 700 /*. m length ; 
this is a very striking character There is a short neck 
measuring I 8 mm in length Details of the nervous and 
excretory systems were not investigated 
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Head The head measures 9 4 mm m length and 1 mm m 
breadth , in the viomity of the bothndia the breadth is 2 mm 
The proboscis sacs measure 5 mm in length and 400 in 
breadth There are two very large bothndia, each having a 
length of 2 2 mm Postenorly they are slightly indented 
The hooks on the probosoides are not arranged in a definite 
spiral, and they do not extend far backwards on the proboscides 
The muscular system consists of a large number of small 
scattered fibres situated externally to the vitelline glands 



Pig 32 — Tentaculana macropora E, mature segment, X 18, P, transverse 
section through head, X 56 , G, transverse section of mature 
segment, X 56 , H, transverse section of nearly mature seg- 
ment, X 56 (After Southwell ) 

Testes The testes are numerous and, when fully developed, 
each has a diameter of about 70 fx They are all situated 
anteriorly to the cirrus pouch When fully mature they are 
entirely obscured by the dense vitelline glands which encircle 
the segment, except at the anterior extremity of the segment 
Vas deferens The cirrus pouch is an extremely large and 
conspicuous structure extending beyond the median longi- 
tudinal axis of the segment and displacing the rudiment of 
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the uterus at that point It measures about 700 /a m length 
by 500 /u. in breadth Withm the pouch the vas deferens 
presents a striking appearance in being coiled and irregularly 
dilated, whilst outside the pouch it is equally characteristic in 
being coiled and extending posteriorly towards the ovary No 
external seminal vesicle was noted Marginally, on each side 
of the pouch, there is a clear space filled with granular material 
(glands ? ) 

Ovary and Vagina The ovary is typically bilobed and 
prominent The vagina is short and strongly coiled Its 
opening to the exterior could not be seen in total mo unt s as 
its terminal portion was obscured by the cirrus pouch 

Vitelline Glands These appear late, and eventually encircle 
the segment entirely, thus obscuring the testes , they are 
strongly developed and prominent 

Shell Gland This lies posteriorly to the ovary, and is equal 
zn size to one wing of the ovary 

Uterus The rudiment of this organ extends m the median 
antero-postenor longitudinal axis It is bent aporally m the 
vicinity of the cirrus pouch because the latter organ extends 
beyond the median longitudinal axis No eggs were seen 
The head of T macropora (Shipley & Homell, 1906) 
resembles that of T ruficollts Eysenhardt, 1829 (~T longi- 
coUi8 van Beneden, 1849), very strongly Amongst other points 
the former species differs from the latter m the possession 
of an enormous gemtal pore and cirrus pouch It should be 
noted that the appearance of the gemtal pore vanes with the 
degree of development and with the state of contraction of 
the segment 

HomelTs descnption of T annandalei was as follows — 
“ Length 3 6 cm Head cykndncal and fairly long, about 
8 mm Bothndia two, lateral, longer than broad, shghtly 
emargmate on the posterior edge, and with a raised and 
thickened margin Proboscides four, long, and strongly 
armed with ourved hooks, the majority long and sabre-shaped, 
fairly stout , a small number of very minute recurved forms 
with elongated base present 

“ The proboscis sheaths long and arranged m closely-set 
spirals , this region of the head including with it the part 
overlaid by the bothndia, is about equal m length to the 
posterior section containing the contractile sacs The latter 
region is characteristically of great relative elongation, and is 
shghtly wider than the anterior head region The sacs are 
cylindrical, with the oblique decussation of the muscle fibres 
well marked Neck short, one and a half times as long as 
wide , greatest breadth seen m this worm occurs m the antenor 
part which increases in width abruptly immediately behind 
the contractile sacs Neck wrinkled shghtly transversely 
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“ Proglottides about 25 Anteriorly they are wider than 
long, but soon become square and then rapidly elongate, and 
in the maturing ones the length is twice the breadth The 
lateral margins parallel, and none of the proglottides overlap 
Cuticle sometimes faintly rmged, but this may be a vast mortem 
effect 

“ Last five or six proglottides remarkable for enormous 
development and prominence of the genital pore This is 
lateral, and situated at beginning of posterior third of the 
marginal length of each proglottis Position of the pores 
are alternate in consecutive groups, usually m alternate senes 
3, c g , nght 1, left 3, nght 3 ” 

Hornell pointed out that his species differed from 
T macroporus in that the bothndia are simple and entire 
m the former, whereas in the latter species each is divided 
into halves Shipley and Hornell however, state that m 
T macroporus each bothndium is divided into two In our 
specimens of this species, whilst the majority of the bothndia 
are simple, as figured by Hornell, m a few they are contracted 
in such a way that, superficially, each bothndium appears to 
be, but is not, divided 

Southwell (1924) identified a tetrarhynchid from Dasybatus 
°p as Rhynchobothnus ermaceus (van Ben , 1858), and gave 
R tmpanspme Linton, 1890, R simile Lmton, 1909, T gan- 
geticus Shipley & Hornell, 1912, and T annandalei Hornell, 1912, 
as synonyms of T ennaceus Further investigation, and the 
examination of a much greater amount of matenal, has shown 
conclusively that the writer was m error on this pomt The 
specimens named R ennaceus (van Beneden, 1858) proved to 
be specimens of T macroporus Shipley & Hornell, 1906 {—T. 
annandalei Hornell, 1912), the latter differing from the former 
m Hie shape of the hooks and m the size of the cirrus pouch 

R impanspme Lmton, 1890, R simile Linton, 1909, and 
T gangeticus Shipley & Hornell, 1906, are closely related 
to but distinct from both T ennaceus van Beneden, 1858, 
and T macroporus Shipley & Hornell, 1906 


(5) Tentacularia setobatidis (Shipley & Hornell, 1906) (Fig 33 ) 
Synonym — Tetrarhynchus atobattdis Shipley & Hornell, 1906 

From Stoasodon nannan, Pearl Banks, Ceylon Shipley 
and Hornell 

“ This species, of which we had but two specimens, measures 
12 mm in length The head is squarish, with two well-marked 
suckers on each side, and the proboscides emerging at the four 
angles of the anterior surface These proboscides are perhaps 
a little stouter and thicker than usual They bear the hooks 
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in oblique rows The hooks at the anterior end of the extended 
proboscides are strongly curved backwards and have a very 
charactenstic haft There is a prominent projection anteriorly, 
just where the hook is inserted into the skin Posteriorly 
the hooks become more sabre-like 

“ One characteristic feature of this species is the swelling 
which takes place at the posterior half of the head, caused 
by the presence of the stout muscular bulbs of the proboscis 
Just before the junction of the proboscis tubes with the 
proboscis bulbs Are two aggregations of red pigment spots 
This region is a4 least twice the diameter of the succeeding 
body There is a short neck, or at least a region where 
no divisions are visible The number of the proglottides in 
our two specimens hardly surpassed thirty-five, but the 
posterior ones were not mature The proglottides are barrel- 
shaped The reproductive pores are irregularly alternate, 
but as a rule there are not more than two consecutively 
on the same side The cuticle is roughly ringed ” ( Shipley ds 

Hornell ) 

They figure this species as possessing two bothridia 


(6) Tentaculana rhynchobatidiB (Shipley & Hornell, 1906) 
(Fig 34) 

Synonj m — Tcti arhynchus rli.jnchobatidis Sliiplev* Hornell, 1906 

From Ehynchobatus djiddensis, Pearl Banks, Ceylon Shipley 
and Hornell 

“ The largest specimen of this Tetrarhynchys attained a 
length of 5 cm , but, since some loose proglottides measured 
4 mm each, probably the full length is greater and its posterior 
end a width of 1 mm The length oi the head is 4 mm The 
lappets are short and widely separated , anteriorly they 
occupy 1 mm , and the remaining 4 mm are divided equally 
between the part of the head which contains the proboscis 
tubes and the part which contains the proboscis bulbs The 
part of the head which bears the lappets is 1 2 mm broad, 
but behind this the head tapers The colour of the living 
specimens is an opaque milk-white 

“ The hooks m the proboscides are arranged in longitudinal 
rows and also m rings The latter are almost horizontal, 
there being only a very slight trace of obliquity as they sur- 
round the stem One peculiarity, which we have not noticed 
m other species, is that on each proboscis there is a longitudinal 
row of hooks whose pomts are reversed and look towards the 
tip of the proboscis and not to the base, as do all the others 
Some of them are not nearly so hooked as others that pass 
into sabre-like forms 

i 2 
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“Another peculiarity is that the outer muscles of the 
proboscis bulb are very oblique, very clear, and cross one 
anothei at right angles, giving a * Malvolio, cross-gaitered * 
appearance to these structures 

“ There is a short neck and then a numbei of pioglottides, 
five or six tunes as broad as long, separated one fitom anothei 
by perfectly stiaight lines, and -with at fust parallel straight 
sides They soon, however, begin to lengthen, and at the 
end of the first quarter they are square The sides also begin 
to bow outwards but the ends are always flat, and theie is 
absolutely no overlapping 



T?ig 34 — Tentacidm in ihynchobatidis A, entire worm, x4 B, head, 
X about 18, C, proboscis hooks, X 100 (After Shiplej and 
Homell ) 

“ The reproductive pores are lateral, and at the junction 
of the anterioi two-thirds with the posterior third Their 
circular lips are prominent and everted The pores are 
irregularly alternate , for instance, starting at the last of one 
specimen, they run as follows — 1 right, 3 left, 2 right, 1 left, 
1 nght, 2 left, and so on ” (Shipley ds Homell ) 

It is possible that this parasite may be recognizable on 
account of the longitudinal row of reversed hooks on each of 
the four proboscides The worm described by the writer 
under this name m 1924 has since proved to be a new species 
which has been named R johnstanei Shipley and Homell s 
figure of the species shows the head hearing two bothndia 
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2 Tentaculana rhynchobatid.it> (Shipley <k- Homell, 1906) 

From Batistes mitis. Pearl Banks, Ceylon Pearson 

The cyst has the form and appearance of that containing 
Otobothnum dipsacum, but it differs from it in the following 
points — 

(а) The colour is light brown and the outer cyst wall is 

stout but very friable, with a mosaic of rounded light 
brown mar king s 

(б) The larvae are attached to the side of the cyst neat the 

middle 

The larval head is very laige, measuring 5 mm m length, 
and the two bothridia each measure 1 5 mm A line of cilia 
runs parallel to their margins, but disappears anteriorly 
The writer has not seen the adult worm In the larval foim 
the proboscides were not protruded , the characteristic 
feature of this species is the fact that on each proboscis there 
is a longitudinal row of hooks whose points are reversed 
and look towards the tip, and this could be seen even in the 
mvaginated proboscides 


(7) Tentaculana gangetica (Shipley &Hornell, 1906) (Pig 35 ) 
bjnonjm ~ 1'iti ai hynchus ganyettcus Sluplei Huinell, 1900 

Prom Carchanas gangehcus. Pearl Banks, Ceylon Shipley 
and Hornell 

Worms 10 mm in length, 2 mm in breadth, and the head 
is 3 mm at least m width It “ has a smooth white head, 
two very clearly defined and large lappets, somewhat heait- 
shaped, the apex pointing forward and the four proboscides 
issuing near the two apices, two on each side The pro- 
boscides are stout and bear teeth of many size& On the con- 
cave side of the extruded proboscis are large, strongly recurved 
teeth , these are flanked by teeth of lesser size, and they 
gradually diminish until upon the convex side there are a 
multitude of fine toothlets , although it is rather masked, 
these teeth are really arranged m very obliquely placed rings 

“ The edges of the lappets are outstanding and sharply 
separated from the head, and they have clear-cut edges 

“ The proboscis-tubes leading to the proboscis-bulbs are 
not spirally twisted so much as bent in and out The head 
narrows posteriorly , anteriorly it is 2 mm in width, and the 
whole is 3 mm m length 

“ There is no neck , the proglottides appear immediately 
after the head As there were but three specimens, one only 
was mounted, and this shows only just the anterior five or so 
proglottides ” ( Shipley At Homell ) 
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Pmtner (1913) places this species along -with T herdmam 
Shipley & Houiell 1906 T p&nderceus Shipley & Hornell, 
1906, T hngualts (Cuvier, 1S17), T bisvlcatus Linton, 1SS9, 
T robustus Linton, 1890, T tenuis Lmton, 1890, and also 
T maciobofkiius Bud, 1819, m his genus Stenobothnmn 



Fig 35 — Tentaculai ia gcingehca A, head, X 20 , B, proboscis hooks, 
magnification unknown (After Shipley and Hornell ) 

T gangehcus is, however, very different from the species 
named above, especially m the absence of a collar and in the 
hooks being of different shapes and sizes 

Linton (1924) has recorded the larval form from the muscles 
of Scicena hololepidola, Mossel Bay, South Africa 
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(8) Tentaculana carchandis (Shiple) & Hornell, 1906). 
(Fig 36 ) 

Synonym: — 7 ?h at hynchus caicharidn Shipley & Hornell, 1906. 



Fig 36 — Tcnlanilana carehnndi# A, cntiro worm, X20, B, head, 
X about 43 (Aftor Shipley and Hornell ) 


From Carchana $ mclanoptcrus, Pearl Banks, Ceylon Shipley 
and Hornell 
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“ Found in the mtestme of a Carchanas melanoplerus taken 
in Dutch Bay on January 5th, 1905 The length usually 
9 tutA The anterior end of the body is extremely thm and 
whip-tfike , the body, however, thickens posteriorly until 
the two last proglottides are 0 5 mm in thickness These 
proglottides are very long, 1 5 mm and 2 mm respectively 
* The head is minute, and in stained specimens takes little 
stain The two lappets are smooth at their edges, not wrinkled, 
and with no indentation or sign of division into two The 
proboscides are very fine, and bear a number of spines, not 
hooks These spines are thicker at the base than at their free 
end , they all point backwards They are very minute, and 
seem to be arranged in slightly oblique rings The proboscis- 
tubes are very closely coiled, and end in four muscular bulbB 
which hardly occupy one-fifth of the total head-length The 
whole head seems to be dusted through with granules 

“ There is no neck The narrow, band-like proglottides 
appear immediately behind the head, and they, and even the 
hinder proglottides, are separated by quite clear transparent 
divisions There are only some eighteen or nineteen pro- 
glottides, and we were unable to make out the anatomy of 
these, as it seemed the material was not very well preserved ” 
(Shipley & Homell ) 

Pmtner (1913) is of opinion that this species belongs to 
the genus Otobothnum Linton, 1890, and further, that it is 
possibly synonymous with the type-species of that genus, 
viz O crenacolle Linton, 1890 

(9) Tentaculana leucomelana (Slnplev &. HoinelJ, 1906) 
(Fig 37 ) 

Sjnonyms — 9 Icti cn lynchns Itmt/tiollis van Leu , 1830 

Tetrai hynchus leucomelavut Sliiplex &, Iloineli, 1906 

From (1) Dasybaius sephen, Pearl Banks, Ceylon Shipley 
and Homell (2) J Ihynchobalus djiddensis and Dasybaius 
kuhli, Pearl Banks, Ceylon Southwell 

Shipley and Hornell gave the following account of this 
species 5 cm to 8 cm long, with posteriorly thick, stout 
proglottides, 3 mm broad Anterior half or two-thirds of 
the preserved body white, the remainder slaty black, deepening 
into a dense black "When ahve, milky white, with a pink 
patch behind the proboscis sheath Head with shallow 
lappets well defined Proboscides with an enormous number 
of very minute teeth, all of uniform size and shape, arranged 
in rings and longitudinal rows The proboscis sacs are very 
long, occupying seven-tenths of the length of the head There 
is a short neck , the posterior edge of each proglottis is salient. 
Generative pores irregularly alternate ” 
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In all the specnnens except one the strobila had broken 
off close to the head, so that only a few imm ature segments 
were seen The head is characteristic and can be identified 
by the following points — (1) It measures about 7 mm in 
length (2) The proboscis sacs are usually half, but some- 
times seven-tenths the length of the head (3) There are 
two comparatively small bothridia, measuring only 360 y. in 
length (4) The free portions of the proboscides are very 
long indeed, and are armed with innumerable minute, delicate, 
shghtly curved, sickle-shaped hooks all alike, but varying m 
length from about 8 to 15 /x and arranged spirally Segmen- 
tation begins immediately behind the head , the genital pores 
are irregularly alternate, and are situated m the posterior 
third of the segment The worm is composed of about forty 
segments, the last one measuring 1 8 mm in length and 400 (j, 
in breadth 

Testes and Vas deferens The testes are numerous and 
confined to the central field they extend on both sides to the 
ovary and are of an oval shape, with their axes at right angles 
to the length of the segment The cirrus pouch is large and 
extends over half the breadth of the segment As UBual, the 
cirrus lies coiled within the pouch it was not determined 
whether it was armed 

Ovary and Vagina The ovary is U-shaped, composed of a 
number of lobes, and is situated at the extreme posterior 
extremity The course of the vagina could not be followed 
as only one strobila was mature and could not be sectioned, 
but m one segment it opened ventrally and shghtly posteriorly 
to the cirrus pouch 

Vitelline Glands The vitelline glands encircle the segment, 
and in whole mounts obscure the anatomy 

Uterus The uterus was rudimentary and consisted of a 
central stem No eggs were seen 

This species is very closely related to, if not identical with, 
TetrarJiynchus longicoUts van Ben , 1850 


(1 0) Tentaculana binunca (Linton, 1909) (Pig 38 ) 

Synonym — Khyncholothi turn btnuncum Linton, 1909 

From Dasybatus sp ( walga ? ), Pearl Banks, Ceylon. 
Southwell 

The species is distinguished by the peculiarly shaped hooks 
on the proboscides, by the worm being composed of about 
seven segments, — the last being almost as large as the remamder 
of the worm, — and by the pore being situated in the posterior 
third of the segment 
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(11) Tentacularia spmulifera (Southw ell, 1911) (Figs 39 & 40) 

Sjnonjm'* — / et) at lajnclms spinuhfeius Southwell, 1911 
JRlnfnchobotJu mm lacmiatum Yosliida, 1917 

From Khynchobatus djiddensi s, Pearl Banks, Ceylon 
Southwell 

The worm measures up to 5 5 cm in length, and the greatest 
breadth is 1 mm It is composed of a large number of seg- 




Fig 39 — Tentacularia spmulifera A, entire worm, X 0 B, head, X 50 , 
C proboscis hooks, magnification unknown (After Southwell ) 


ments, the last measuring about 1 3 mm in length The 
posterior margins of the segments are produced into long 
digitate flaps with pointed extremities , these lacimse are 
small in the neck region and short and blunt in gravid Segments, 
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The pores are situated laterally at the junction of the anterior 
two-thirds and posterior third of the segment Uterme pores 
are present on the ventral surface , the segments do not leave 
the chain until the uterus is fully mature The neck is short, 
measuring only about 250 p, 

Head The head is very small, measuring 1 mm m length , 
its breadth at the bulbs is 120 and in the vicinity of the 
sheaths 76 p. , the two botliridia measure 126 in length and 
90 p. in breadth , the proboscis sheaths form long, dense, 
spiral coils, and the proboscis sacs measure 280 in length 
and 27 p, in breadth Unfortunately the proboscides Mere 
not protruded, and consequently details relating to the spines 
cannot be given The entire head is covered with verv minute 
spines 


t 0 
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Fig 40 — Tentactilama spinulifeia Transvcx so section ol mature 
segment, X 1 85 (After Southwell , 

Muscular System The parenchyma is not divided into 
cortical and medullary parts The longitudinal muscles 
consist of a number of small bundles m a single layer situated 
immediately beneath the cuticle Transverse and dorso- 
ventral fibres were not seen 

Excretory System The excretory vessels are both veiy 
small, but the ventral one is largei than the dorsal and is 
situated immediately beneath *.t 

Nervous System A rather large longitudinal nerve runs 
along each margin of the «tmbila laterally to the excretory 
vessels 

Testes The number of testes could not be counted, as 
the worms were not well preserved 

Vas deferens The cirrus pouch is large, extending to the 
median longitudinal axis of the segment The cirrus is dilated 
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near tlie pore, and a number of coils of the vas deferens lie 
■within the pouch Outside the pouch the vas. deferens forms 
a small coiled mass near the median extremity of the pouoh 
Ovary This is a bilobed organ situated posteriorly and 
composed of a few, large, club-shaped acini When fully 
mature, the acini appear to fuse on each side, giving the ovary 
a dumb-bell appearance 

Vagina Unfortunately details relating to this organ 
could not be made out 

Vitelline Glands These encircle the entire segment and are 
composed of large acini 

Uterus This develops early as a tube with very thick 
lobulated lateral walls , it eventually fills the entire segment 
A utenne pore is situated ventrally near the median extremity 
of the cirrus pouch , it has a muscular margin 

Eggs No fully npe eggs were seen , of those observed some 
were flask-like, with a number of short filaments at one 
end, whilst others were somewhat kidney-shaped, with a 
number of short filaments at both extremities 

There is no room for doubt that R lacimatum Yoshida 
1917, is identical with T spmulifera Southwell, 1911 

(12) Tentaculana rossi (Southwell, 1912) (Fig 41 ) 

Synonym — Rhynchoboihrium rossi Southwell, 1912 

From Dasybatus JcuMi, D walga , RJiynchobatus djid.de.nsis, 
and Stoasodon nannan, Pearl Banks, Ceylon Southwell 
The writer, in his original work on this parasite, was unable 
to give its anatomical details A full description is now 
available 

The worms measure up to 6 cm in length, and the maximum 
breadth is about 2 mm There is a large number of segments, 
which normally have slightly salient margins, but when the 
worm is contracted this characteristic is much more pronounced 
in the anterior part of the worm The largest posterior 
segment measured 4 by 2 mm The genital pores are 
irregularly alternate and situated a little posteriorly to 
the centre of the lateral margin of the segment The worm 
is very thin and whip-like anteriorly, broadening out rapidly 
posteriorly The neck is short, measuring about 600 p 

Head The head vanes in length from 2 to 3 2 mm It 
has a fairly even breadth of 450 p both across the proboscis 
sacs and antenorly The postenor part of the head merges 
insensibly into the strobila, the junction between the two 
being marked by the fact that the tissue of the strobila is 
denser than that of the head The proboscis sacs are situated 
midwhy between the anterior and postenor extremities of the 
head , they measure 700 p in length and 100 p in breadth 
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The proboscides are comparatively very short Within the 
head they pursue a slightly wavy course Their free portion, 
anterior to the head, is also very short , they are armed with 
numerous very minute spines 4oi 5/t only m length There 
are two bothndia, almost circular m outline, and having a 
length of 500/t B 



_ up 

41 —Tentaculana rom A, head, X 30 B, proboscis hooks, X 400 , 
C, matures segment, x 54 , D, transverse section of mature 
segment, x 40 , E, transverse section of nearly gravid seg- 
ment, X 46 (After Southwell ) 

Excretory System, The ventral excretory vessel on each 
side is large and prominent The dorsal one is extremely 
small, and can rarely be seen even m sections The cirrus 
pouch lies ventral to the dorsal vessel 

Nervous System On each side there is a nerve running the 
length of the worm and situated externally to the ventral 
excretory vessel 
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Muscular System, The cuticle has a thickness of 12 p. 
Immediately beneath it is a rather large outer layer of dorso- 
ventral muscles Internally to the latter is a single layer of 
very large longitudinal fibres, median to which lie a few 
delicate circular ones Oblique fibres can be seen ramifying 
between the longitudinal bundles The vitelline glands he 
internally to the longitudinal muscles 

Testes and Yas deferens The testes are numerous and are 
situated laterally, i e , they are absent from the central field. 
On the pore side a number of testes occur posteriorly to the 
cirrus pouch The cirrus pouch is small, 180 by 145 p, 
and occupies one-seventh the breadth of the segment It 
lies internally to the ventral excretory vessel and opens at 
the base of a deep pit or genital smus The cirrus is coiled 
within the pouch and is unarmed Outside the pouch the 
vas deferens is very short 

Ovary and Vagina The ovary is bilobed or U-shaped, with 
the free extremities posterior , it is situated posteriorly and 
is granular in appearance The vagma, just anteriorly to the 
ovary, dilates into a receptaculum semims, and, pursuing 
a very coiled course, opens into the genital smus, ventrally to 
the cirrus pouch Posteriorly to the ovary there is a large 
and conspicuous shell gland 

Vitelline Glands These are confined to the lateral margins ; 
m cross section they present a semicircular distribution 
The glands are entirely absent from the mid-dorsal and mid- 
ventral areas , further they he internally to the longitudinal 
muscles 

Uterus As usual, this arises as a central longitudinal stem. 
As it becomes gravid, large lateral branches arise on each 
side Eventually it fills the segment entirely and opens to the 
extenor ventrally m the middle of the segment by a definite 
primary pore 

Eggs The uterus was full of eggs tightly packed together, 
making measurement difficult , they were about 45 p m 
length and 22 p m breadth, and at one pole they bear two or 
three filaments measunng 8 to 10 p 

(13) Tentaculana lhsha (Southwell &Prashad, 1918) (Fig 42 ) 
Synonym — Rhynchobothruis flisha Southwell & Prn^hnd, 1918 

From Carckanas gangeticus, Bengal, India Southwell and 
Prashad Larval forms from Clupea ilisha, same locality 
and collectors 

Bothna two, lateral, entire, rounded, external face hollow ed 
to form a sucking disc, widely separated postenorly and 
approximated antenorly Neck shorter than the head, flat 
Proboscides filiform and armed with four kinds of hooks 
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arranged in oblique circles, the larger ones being distributed 
principally on the outer surface Anterior segments shallow 
and numerous Last one much longer than broad 
Total number of segments about 232 Genital apertures 



Big 42 — Tentaculana ilisha A, entire ■worm , B, head , O, cyst from 
muscle of hilsa , D, young worm from stomach of shark Mag- 
nification unknown (After Southwell and Prashad ) 

irregularly alternate and situated about the posterior third 
of the proglottid Length of worm 11 6 cm Posterior 
segments separating in twos and threes 

The head is large compared with the size of the worm, and 
measures 4 2 mm in length The breadth of the anterior 
YOL i. k 
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extremity is 2 6 mm and of the posterior extremity 1 4 mm 
Length of bothndia 1 8 mm , of proboscides 2 1 mm , of 
proboscis sacs 1 6 mm 

The bothndia are paired, approximated antenorly and 
•widely separated postenorly They are round m shape, 
having entire margins and sucker-hke external surfaces 
The proboscides are four m number , the armed portion is 
very short, with an equal length unarmed and very long tubes 
-connecting them to the proboscis sacs The hooks are of four 
types arranged m oblique rings, the larger ones being disposed 
along the outer margins As usual, the hooks towards the 
base of the proboscides are much smaller than the rest 

The neck is short, measuring only 2 2 mm It is flattened 
and not cylindrical The anterior proglottides are shallow 
and numerous The posterior ones are much longer than 
broad, measuring 5 1 by 1 3 mm The male gemtal organs 
appear first The female organs are to be seen only in 
the last few proglottides Of the male organs, the testes 
are first visible about the middle of the worm The gemtal 
aperture is situated at about the posterior thud of the pro- 
glottis, and the male aperture is immediately m front of that 
of the female 

Nervous System This consists of a single fine nerve on 
each side, external to the water- vascular system 

Excretory System This consists of a single pau of broad 
tubes, situated one on each side They communicate with 
each other by a wide transverse vessel situated at the posterior 
margin of each segment In the head they break up into a 
senes of fine vessels 

Testes These are numerous, occupying the greater part of 
the mature proglottid, they first appear laterally From 
each is given off a minute tubule , these unite later to form 
the vas deferens This is a thick coiled tube originating 
a httle m front of the ovary and opening chrectly into the 
cirrus sac The vesicula semmahs is a bag-like structure 
situated close to the j unction of the vas deferens and the 
cirrus sac The cirrus is faulv long and lies coiled up in the 
spacious cirrus sac, it is apparently unarmed 

Ovary and. Oviduct The ovary is bilobed From each lobe a 
very small oviduct arises The two oviducts unite m the 
middle lme and receive, at the point of junction, the duct 
of the shell gland This organ lies between the lobes of the 
ovary in the centre lme The uterus originates antenorly 
from the pomt of union of the two oviducts , it runs forward 
m the middle lme as a blind diverticulum, practically to the 
antenor termination of the proglottid, narrowing as it 
goes The vagina also originates close to the mouth of the 
uterus, and is contmued as a narrow coiled tube to' near its 



TENTACUXAHTA 


131 


opening It then widens to form a barrel-shaped receptaculum 
semirus 

Life-history A partly digested hilsa was found m the 
stomach of a shark by Southwell and Prashad, and all stages 
in the development of this worm were observed by them The 
cysts were tadpole-shaped, and consisted of a club-like head 
and a long tail-like structure which was capable of considerable 
movement and appeared to serve the purpose of mooring 
the larva m the intestine of the shark during the digestive 
processes 

The head m one specimen measured 4 8 by 3 6 mm 
The tail tapered to a point and measured 5 2 cm m length 
On opening out the “ head,” the larva was seen to be a 
massive structure occupying the greater part of the head 
and lying in a coiled position The tips of the four proboscides 
were just everted and the spines could be clearly seen Many 
young worms were also obtained from the lumen of the 
intestine These had not had time to attach themselves 
to the intestine of the host 

(14) Tentaculana Johns tonei South veil, 1929 (Pig 43) 

Prom Dasybatus sephen, Pearl Banks, Ceylon Hornell 

The worms are relatively large and stout, measuring up to 
5 cm m length and having a maximum breadth of 1 5 mm 
They are composed of numerous, rather thick segments, with 
slightly salient posterior margins, the last segment measuring 
2 mm m length and 1 4 mm m breadth , the genital pores 
are irregularly alternate and are situated m the posterior 
third of the segment 

Head The head is very small and somewhat heart shaped, 
the pointed extremity being directed anteriorly It has a 
maximum breadth of 900 and a length of 900 /x The two 
bothndia are small, having a breadth of 530 and a length of 
500 y . , their margins are entire and only slightly thickened 
The proboscis sacs are situated almost immediately behind 
the posterior margins of the bothndia, and they have a length 
of 245 [x and a maximum breadth of 1 10 p. The neck measures 
about 220 fx in length , anteriorly it is somewhat thickened 
and the postenor extremities of the proboscis sacs he m the 
thickened portion The armed portions of the proboscides 
and the proboscis sacs are each about as long as the 
bothndia 

Hooks The hooks on the proboscides are arranged in 
spirals The internal dorsal face of each proboscis bears two 
longitudinal rows of rose-thorn-shaped hooks, 10 /a in length, 
arising from a base also 10 p, m diameter Ventrally there 
are three or four longitudinal rows of smaller rose-thorn- 

x 2 
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Testes and Vas deferens The testes are very numerous, and 
fill the dorsal part of the segment m front of the ovary In 
the early stages of development they are crowded together 
in the median field on each side of the antero-postenor 
axis The cirrus pouch is conspicuous, and extends one-third 
the distance across the segment , no spmes were observed 
on the cirrus Posteriorly and median to the pouch the vas 
deferens forms a number of conspicuous coils 

Ovary This is, as usual, a bilobed organ situated posteriorly , 
the vagina is a short coiled tube which runs ventrally ( ? ) 
to the pouch and opens to a shallow genital atrium 

Vitelline Glands These completely encircle the segment 
and are situated in the cortical parenchyma 

Shell Gland This is a conspicuous organ lying posteriorly 
to the ovary 

Uterus This anses as a closely coiled tube running to the 
extreme anterior margin of the segment , eventually it entirely 
fills the segment and is distended with eggs, none of which, 
however, were mature in the observed specimens 

In a former paper the wnter considered this species as 
identical with T rhynchobatidis Shipley & Hornell, 1906, and 
also withxR curtvm Linton, 1909 A re-examination of the 
old and of^ fresh material has proved that the species is 
quite distinct, and also that B curtum Linton, 1909, is distinct 
from T rhynchobatidis Shipley & Hornell, 1906 T johnstonei 
Southwell, 1929, is differentiated from all other tetrarhynchids 
except T obesa by the form of the head and the arrangement 
of the hooks on the proboscides 

(15) Tentaculana michise Southwell, 1929 (Fig 44 ) 

From (1) Bhynchobatus djiddensis and Dasybatus fuhli. 
Pearl Banks, Ceylon Southwell (2) D sephen, Pearl Banks, 
Ceylon Pearson 

The worms measure 1 8 cm m length and the maximum 
breadth is 800 p They are composed of about twenty 
segments The thirteenth or fourteenth segment is square, 
measuring 270 p the last segment is full of eggs and measures 
3 mm m length and 800 p in breadth There is no neck 
The genital pores are irregularly alternate and are situated in 
the posterior third of the worm , the pores frequently show 
tumid bps 

Head The head measures 4 2 mm in length , the proboscis 
sacs are 2 6 mm jnr'length and 216 p in breadth 

There are two small, somewhat circular bothndia having a 
length of 450 p The anterior and lateral portions of the 
head are armed with minute deciduous spines measuring about 
6 p The proboscides are extremely long, certainly longer 
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than the entire head, and the free portion extending beyond 
the head is also very long They are very densely armed 



Hlg 44 — Tentacularia mtchta A, head, X 26, 23, proboeois hooks, X500, 
C, mature segment, X 75 , D, gra-nd segment, X 23 (After 
Southwell ) 


■with extremely delicate minute hooks, all alike, which measure 
about 13 p, giving the proboscis the appearance of being 
covered with fine fur 
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The genital organs call for no comment , in the last segment 
they have all disappeared except the cirrus pouch 

The vitelline glands encircle the segment at the posterior 
extremity only 


(16) Tentaculana obesa Southwell, 1929 (Fig 45 ) 

From Dasybatu8 sephen, Pearl Banks, Ceylon Southwell 
The worm ^measures 1 1 cm in length and has a maximum 
breadth of 1 mm For its length it is very stout and fleshy 
It is composed of about 30 segments, of which roughly 20 
immediately be hin d the head are very small, and can only 
be counted under low-power magnification 



Fht 45 — Tentaculana obesa A, head, X 30 , B, mature segment, X 33 

(After Sonthwell ) 

The genital pores are irregularly alternate and are situated 
laterally m the anterior sixth of the segment The last 
gravid segment is about 1 Trim square 

Head, The head measures 2 mm m length and 800 p in 
breadth It is extremely conspicuous because it is semi- 
transparent, while the rest of the worm is densely opaque, 
the junction between the two being very pronounced There 
are two simple bothndia measuring 500 p in length and 550 p 
in breadth The proboscis sacs are situated in the posterior 
quarter of the head close to the first segment They measure 
540 p in length and 160 p in breadth The proboscides were 
not protruded, and hence it is impossible to describe the 
hooks , but they appeared to be all alike, simple, slender, 
recurved, and to measure about 12 p 
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Testes and Vas deferens As only one worm was obtained, 
it is impossible to describe the genital organs in detail The 
testes are well developed in the tenth segment, and in the 
twentieth they fill the centre of the proglottis, extending 
backwards as far as the ovary on both sides 

The cirrus pouch is a cylindrical organ situated in the 
antenor sixth of the segment and extending m the median 
direction about one-fifth the breadth of the proglottis No 
details relating to the cirrus or vas deferens could be made out 
Ovary This is small, situated posteriorly, and from it the 
vagina runs to the pore, m a broad curve, as a very wide 
conspicuous duct 

Vitelline Glands These appear to be limited to the lateral 
margins. There is a large sjhell gland posteriorly to the ovary 
Uterus This is a wide sac entirely filling the segment 
The shape and the size of the eggs could not be determined 
This species is characterized by the transparent head and 
by the short obese strobila The head bears a general 
resemblance to that of T johnstonei Southwell, 1929 , it 
differs from it, however, in size and m the position of the 
genrfcil pore 



Fig 46 — Tentaculana pinna Cyst, magnification unknown 
(After Shipley and Hornell ) 

(6) LARVAn Forms 

(17) Tentacnlana pmnss (Shipley & Hornell, 3904) (Fig 46 ) 
Synonjm — Tetiaihynchus pvrmce Shipley & Hornell 1004 
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From Batistes stellaius, B mit^s, and probably Pinna sp , 
Pearl Banks, Ceylon Hornell 

“ The advanced larva, or metacestoid is enclosed in a large 
vesicle, which not only covers the head, but the entire body, 
and is much larger than the body, 1 mm to 15 mm long The 
teeth on the introvert are veiy numerous and arranged in 
oblique lines Each tooth is slender, very slightly hooked, 
and is shaped like a Malay kriss The proboscis sheaths 
extend neaily to the postenor end of the scolex Two lappets ” 
( Shipley ds Hornell ) 

^18) Tentaculana spuacoinuta (Lmtou, 1907) (lig 47 ) 
Sjnonjm — Ithynchobotlums spu acoi nut in, Linton, 1*107 

Larvae only, from Caranx sp and Thynnus sp , Pearl Banks, 
Ceylon Pearson 

The total length of the larva, or head, with its attached 
blastocyst is 9 mm , the blastocyst measures 3 mm m length 
and the larva (head) 6 mm The blastocyst has a breadth of 
500 to 600 p The breadth of the head across the bothridia 
is 600 p, across the proboscis sacs 470 p, and across the 
portion between the sacs and the bothridia the breadth is 
300 p There are two simple bothiidia having a length of 
630 p The proboscis sacs are 900 p, i e , they are between 
one-sixth and one-seventh the total length of the head 
The hooks on the proboscides are very densely crowded 
together On one face of the proboscis the hooks are for the 
most part long and thin, and vary m length from 30 to 38 p 
Along one margin of the same surface, however, they are more 
thorn-shaped, stout, and have a length of 30 p On the other 
surface of the proboscis there are a number of simple curved 
hooks similar to those on the opposite surface of the proboscis, 
but measuring only about 20 p Marginally these grade 
into numbers of very small hooks which measure 10 p only 

The specimens agree closely with Linton’s descuption of 
this species He obtained the larva from cysts on the viscera 
of Epmephalus maculosus and Paranthias furcifer The length 
of the head to the base of the bulbs was 5 mm The length 
of many of the hooks was 24 p He described the worm as 
follows — “ Head usually broader than long, orbicular or 
cordate , bothna lateral — that is, coinci din g with the lateral 
margins of the body — with raised borders , neck long, slender, 
nearly lmear, enlarging at base, sometimes appearing to begin 
abruptly by an articulation with the head, and usually abruptly 
larger than the anterior end of the body , pioboscides much 
shorter than neck, with a tendency to coil up into rather close 
spirals when everted , sheaths nearly straight, bulbs long- 
ovate, retractor muscle attached to postenor end The hooks 
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are of many different shapes and sizes, but on account of the 
similarity of the hooks which make up the several longitudinal 



Fig. 47 — Tentaculana spiracomuta A, larva, X 18 , B, C, proboscis 
books, X 500 (After Southwell ) 

rows, the general effect is that of uniformity and symmetry. 
There is some resemblance m the arrangement of the hooks 
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to that of JR speciosum, particularly m the case of one of the 
longitudinal rows, where the small hooks of which it is composed 
are placed by twos on account of the lengthemng of alternate 
intervals between the hooks of the row A characteristic 
feature of this species is the distinctness of the longitudinal 
rows of hooks There was no indication of segments ” 

The larva also resembles the head of T benedem Vaull , 
1899, but is very much larger 


(19) Tentaculana macfiei Mouth w ell, 1929 (Fig 48 ) 

Sinonyms — Rhynchobothnus f>pp 1 , III, A, B, & U, Southwell, 
1912 

Encysted larval forms only from (1) Chonnemus lysan, 
C toloo, Lutjanus argentimaculatus, L gibbus, Serranus 
undulosus, Batistes mitis, B stellatus, Batistes sp , Pseitodes 
erumei. Pearl Banks, Ceylon Southwell (2) Cybium gutta- 
tum , Pearl Banks, Ceylon, and G guttatum, Cossyphus axillaris, 
and Tnchiurus savala, Ceylon Pearson 

It is very probable that one of the larvae figured by Shipley 
and Hornell, 1906, from Batistes mitis (viz , pi n, fig 27) 
is the same species 

Southwell described the cysts and larvae in 1912, stating 
that the former measure about 1 2 cm by 4 mm and are 
milky white in appearance The larvae were about 7 mm by 
690 p The head bears two bothndia, each one emarginated 
posteriorly The hooks were stated to be all alike, but such 
ib not the case It is practically certain that the five larvaB 
described as Rhynchobothnus spp I , III , A, B, & C, and 
figured by Southwell (1912, p 272, pi in, figs 31, 32, 33, 34, 
and 35) from Serranus undulosus, Lndjanus gibbus, Psettodes 
erumei, and Batistes mitis respectively, are identical with 
those from Cybium guttatum Additional material from 
the latter host has been obtained and examined, and the 
writer is now able to add the following details 

The cysts and the larvae vary considerably in size m different 
species of fishes and even in one host , they merely represent 
growth stages 

The cysts are semi-transparent, milky white, club-shaped, 
or oval with broad ends, measuring about 7 by 4 mm. 
The larva is attached by the extremity of its head to one end 
of the cyst, and measures up to 5 mm m length The 
breadth across the proboscis sacs is about 800 p , across 
the bothndia it varies, and across the rest of the head 
is about 700 p There are two bothndia, each emarginated 
posteriorly They have a length of about 900 p and a 
breadth of about 800 p A cluster of cilia runs parallel 
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to the margin of each bothridmm ansmg on each side of the 
posterior indentation and gradually disappearing anteriorly. 
The proboscis sacs have a length of 1 1 mm , i e , they are 
approximately one-quarter the length of the head 
The four proboscides he much*coded within the head They 
are armed with closely set hooks of different shapes and sizes 
as shown in fig 48 Posteriorly the larva carries a blastocyst 
which vanes in length from about 1 to 5 wni 
The appearance and size of the head and the hooks of this 
worm bear a somewhat close resemblance to an adult figured 
by Linton in 1909 under the name Rhynchobothnum sp 
He obtamed a single specimen from Ghnglymostoma cirratum 
His descnption is as follows — “ Bothna foliaceous, but with 
margins somewhat thickened , head much broader than 
neck , neck slender, cyhndncal, enlarging at bulbs , sheaths 
in close spirals , bulbs long-oval, with retractor muscle 
attached at about the middle of the length on the median wall , 
proboscides long, hooks of different sizes and shapes The 
most marked differences are to be seen m those hooks whioh 
are near the base of the proboscides On one side there are 
some small straightish spines , on the other they are much 
larger, long and nearly straight, but with an abrupt curve at 
the apex A single row of these large hooks extends around 
to the opposite side a short distance from the base The 
proboscides were not seen fully extended So far as seen, the 
hooks on one side remain sn ill, slender and very sharp- 
pointed, but grow larger toward the apex, so that m the 
completely everted proboscis the difference between the hooks 
of the opposite sides is probably sbght The large hooks 
with abruptly recurved ends are confined to the basal region 
Beyond the base the larger hooks become rather broad in 
lateral view, and are strongly and uniformly curved On the 
other hand, among the small hooks, some distance from the 
base, are hooks which are straightish with abruptly curved 
tips Towards the tip of the proboscis, as may be seen in the 
retracted part, a prevailing form is a slender hook curved in 
two directions, like a letter S nearly straightened out 

4 Transverse stn® begm immediately below the neck 
The first distinct segments are shorter than broad, but soon 
become as long as broad They then rapidly and uniformly 
lengthen, but remain about the same breadth The posterior 
segments are nearly ten tunes as long as broad, and their 
anterior ends are abruptly larger than the posterior end of 
the preceding segment None of the segments were mature, 
although rudiments of reproductive organs could be made 
out In the next to the last segment the ru dim ent of the 
cirrus bulb was a little behind the posterior third, and the 
ovary was at the posterior fifth The anatomy of the posterior 
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segments, so far as it could be made out, is much like that of 
B exile 

“ Dimensions, in millimetres, of specimen mounted m balsam 
Length 15 , length of head and neck 2 4 , breadth of head 0 73 , 
botlinum, length 0 48, breadth 0 48 , bulbs, length 0 64, 
breadth 0 16 , twentieth and last segment, length 2 08, 
breadth 0 22 , proboscis, length, estimated, 3, breadth, 
exclusive of hooks, base 0 05, near apex 0 04 , length of 
longest hooks, base 0 035, at apex of everted part, about 
0 6 from base, 0 028 From spiral valve of nurse shark, 
Gmglymostoma cirratum July 6th, one ” 

Although this larval form is very common in various bony 
fishes on the Ceylon Pearl Banks, the adult has not apparently 
been found, and as no adult worm with a head and with 
similar hooks has yet been described, the author considers it 
to be new 


Tentaculana sp (Shipley & Hornell, 1906) (Pig 49 ) 

From Bahstes mihs. Pearl Banks, Ceylon. Hornell 

“A very different form of Tetrarhyndiu# larva was also 
taken Here there is no enveloping bladder, but the Tetrarhyn- 
chid head is attached and protrudes from a vesicle which 
shows signs of an excretory pore posteriorly This larva is 
evidently one of Vaullegeard’s first division, of which T 
hngualis is the type lie larva differs from the form we 
described under the name of Tetrarhynchus bahstidis, inasmuch 
as there is the large vesiole present The whole length of the 
larva and head is just under a millimetre The teeth, as 
drawn from living specimens, are shown in pi u, fig 27 a 
The wall of the vesicle, seen under a high power, seems to 
contain a large number of globules, possibly calcareous bodies ” 
( Shipley d? Hornell ) 

This is probably Tentaculana macfiet, Southwell, 1929 

Southwell (1912) described another larval form from Bahstes 
mitts as follows — “ The oysts are long, oylindncal, firm, and 
opaque They measure 14 mm by 2 mm The larvae measure 
2 mm by 0 6 mm The bothndia are circular in outline, 
concave, with thickened overhanging rims, and are indented 
anteriorly and posteriorly, and each bothndium is divided 
into two halves by a shallow ndge r unning parallel to the 
body They measure one-third the length of the head and 
neck The proboscis sacs also measure about one-third the 
length of the head and neck The proboscides are spirally 
coiled, and do not protrude to the exterior, the pores being 
closed The spines are of various sizes and shapes Some 
have narrow bases, and are long and slender, with the extremity 
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bent at right angles Others are short with a broad base, and 
are strongly reotirved The arrangement of the hooks could 
not be ascertained ” This species is almost certainly T macfiei 
(P 139) 



Fig: 49 — Tetrarhynchus sp From Balutes mi {is, X 75 
(After Shipley and Hornell ) 

(20) Tentaculana pillersi Southwell, 192y (Fig 50 ) 

Larval forms only from (1) Lutjanus argentimaculatus, 
Drepane punctata , Diagramma sp , Serranus undtilosus , Pearl 
Banks, Ceylon Southwell (2) Eternal arch, of Gossyphus 
anllans, Adirampatnam, S India, and Delft Island, Ceylon, 
and Serranus sp , Negapatam, S India Pearson 

In Gossyphus axiUans cysts containing larval forms of 
Gymnorhynchus gigas ( —Syndesmobothnvm filicolle) were found 
amongst the pylonc cseca and also cysts containing Tentaculana 
macfiei Southwell, 1929 Large numbers of adult unencysted 
trematodes were also found between the pylono caeca and 
enormous numbers of immature nematodes, varying in size from 
500 p, to 2 cm Very frequently these nematodes were found 
adherent to the cysts containing the larvae of T pillersi, and in 
practically all such cases the contained cestode larvae had 
degenerated The cysts were oval m shape and measured 
about 1 2 cm by 8 mm , although many smaller, and a few 
larger, were found They occurred in very large numbers, 
and often about fifteen would be clustered together like a bunch 
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of small grapes In a few of the cysts ealcifioation had 
commenced and no larva was to be found Other cysts were 
full of pus and were likewise sterile Pus formation also 
occurred in parts of the surrounding tissue 
The outer cyst has a thin, semi-transparent, but tough wall 
It is presumed that this is secictcd by the host The inner 
wall is very thick and dark brown measuring about 9 by 
5 mm The larva to which no blastocyst appeared to be 
attached, is characteristically lancet-shaped, 1 o cm m length 
3 to 3 5 mm in breadth posteriorly, and 800 p to I mm in 
breadth antenoily There are tw o very small simple bothndia 
measuring about 700 p m length and 900/un breadth Their 
posterior margins are indented The proboscis sacs are 
situated posteriorly and measure 4 5 to 3 5 mm in length and 
450 ft m breadth The proboscides arc much coiled throughout 
the length of the head About fifteen lame were examined 
In only one ease was a single proboscis everted, and then only 
to a length of 1 5 mm Consequently the shape and arrange 
ment of the hooks on the proboscides arc not definitely known 
The proboscides were dissected out and boiled in caustic soda, 
and it was found that all the hooks had been dissolved The 
opportunity is here taken of noting that when the heads of 
tetrarhynchids are cleared in pure carbolic aoid, the hooks 
swell and develop “ blisters,” so that neither their shape nor 
arrangement can bo determined 
The free portion of the protruded proboscis was examined 
carefully, but only one view was, of course, to be seen , three 
other proboscides were teased out, so that a number of 
differently shaped hooks were isolated They did not appear 
to be spirally arranged One surface of each proboscis is 
covered with small, simple, elongated hooks, varying m size 
from 65 to 130 p On one margin there is a cluster of three 
curved hooks measuring 90 p, and at a deeper focus two larger 
alternating rose-thorn-shaped hooks measuring 130 p can be 
seen Along the other margin there are 3 large rose-thom- 
shaped hooks measuring 130 p, and at a deeper focus two 
stouter alternating rose-thorn-shaped hooks like those on the 
opposite margin, also measuring 130 p, could be seen 
It appears probable that the larva named by Southwell 
Rhynchobotlmum sp II on p 271, * Ceylon Marine Biological 
Reports’ (1912), and figured on pi xi,figs 29 and 30, is the same 
species, although smaller His description was as follows — 
" Large numbers of cysts Containing larvae of a second species 
of Ehynchobothmm were obtained from the mesenteries of 
various fishes caught during 1908 to 1911 The cysts when 
preserved are often globular, and measure 15 mm m diameter 
The outer part of the cyst is sometimes gelatinous in natuie, 
and is usually absent Inside the gelatinous covering is the 
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cyst proper, which measures 5 b> 3 mm , and is either of a 
milky-white or golden-yellow colour 
“The larva itself lies bent m two mside this cyst It 
measures 5 mm long and 1 o mm broad posteriorly The 
posterior part is 3 5 times the breadth across the bothndia, 
and the sacs measure almost half the length of the head and 
neck The proboscides are coiled, and are not protruded to the 
extenor, their external openings being closed The spines 
are of various size? and shapes, and do not appear to ha\e any 



Rg 50 — Tentacitlana pill-ersi A, larva, X7, B, head, x35, C, proboscis 
hoots, X 160, D, proboscis, X 215 (After Southwell ) 


definite arrangement There are two very small, undivided, 
saueer-hke bothndia having a diameter of barely 0 5 mm 
There are no strobilse ” 

The species can he easily identified by means of its (I) large 
size , (2) lancet shape , (3) large proloscis sacs and small 
emarginate bothndia , (4) hooks The wnter desenbed this 
larva m 1929, concluding from the above points that it was 
a new species 

von i 


L 



146 


TETIl UtllTNCHIUif 


The commoner elasmobranch fishes of Cejdon have frequently 
been examined for cestode parasites and no -norm with a head 
Tilrn that described above has been found , it is therefore 
probable that the adult worm occurs m one of the large but 
rarer fishes of this group 

Species inquirend^: 

(21) Tentaculana rnbromacnlata (Diesing, 18631 (Fig 51 ) 

Sjnonj m — Tettaihynchus ; ubi oviaculatus JDiemng, 3863 

From Dasybalus icalga, Pearl Banks, Ceylon Hornell 
“ ThiB is by far the smallest of the tetrarhynchids found m 
Trygon walga Only two specimens were taken, one measuring 
4 mm , the other 7 mm m length The head occupies nearly 
half this Wi gth, and the proboscis sheaths, which vary a little 
in the two specimens, are nearly half the length of the head 
“ The bothndia are distinct even when the proboscides 
are contracted The latter are four in number and bear sickle- 
shaped spmes, not arranged m very definite rows , between 
some of them are very short rows of minute, very straight 
spmes 

“ Be hind the head the body consists of six or seven pro- 
glottides , the first two of these are band-like, the third longer, 
the fourth about square, the fifth twice as long as broad, the 
sixth and seventh four to five times as long as broad In one 
specimen the posterior proglottis bore a lateral eminence, 
presumably the genital pore, which much resembled the 
similar process figured by Wagener in a TetrarJiynchus taken 
from a Trygon pastinaca 

“ In some notes which Mr Hornell sent with the material 
he stated that in the bottle which contained the E trygoms 
were two species of tetrarhynchid, one with collar and the 
other with red pigment anterior to the muscle sacs Now, as a 
matter of fact, there were four species of tetrarhynchids m the 
bottle, and two of these were collared forms Thus there is a 
reasonable degree of probability that the species we are 
describing, although colourless in spirit specimens, had a 
reddish patch m front of—the muscdar proboscis sheaths 
Tn his figure of the TetrarJiynchus taken from a Trygon pastinaca, 
Wagener pamts a bright red splash just m this place Neither 
Wagener’s figure nor Diesmg’s diagnosis, given under the name 
RhynchobotJinum rubromacvlatum, descend into any details 
which might not apply to many tetrarhynchids, yet there is 
nothing m the figure nor m the diagnosis which differs materially 
from what we find m our specimens, and on the whole we seem 
lustified m regarding these as belonging to the species 
T rubromaculatus (Diesing) ” ( Shipley & Hornell ) 
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Pxntner (1913) places this species and Tetrarhynchus 
pfatycephalus Shipley & Homell, 1906, m his genus Lakisio- 
rhynchus, the type-species of which is Telrarhynchus benedem 



Fig 51 — Tentacutana rubramacidata A, head and anterior segments, 
X 40 B, proboscis hooks, magnification unknown (After 
Shipley and Homell ) 

(Orety, 1890) He also states that T benedeni=T. tenuis 
van Beneden, 1858=2? gracilis Rudolphi, 1819 
It is very doubtful whether T rubromaculata (Diesing, 
1863) can be identified from the meagre descriptions and 
figures given of it, and it is certain that T platycsplidlus 
belongs to a totally different group of tetrarhynchidB Shipley 

r.2 
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and Homoll figure T rvbramaculata with two botlmdia Its 
identity is quite uncertain 

/■ 

(22) Tentaculana umomfactor (Ilerdman & Hornell, 1501*) 
(Fig 52) 

Syiionj m — Ti ti m hynchrn ummifaetoi Shipley & Homoll, 1B04 

From Rhvnoplera jatamca, Pearl Banks, Ceylon Hornell 
They are thus described “ existing in swarms in the stomach, 
especially at the pyloric end Very few were found in the 
intestine They occurred m all the specimens of Rhmoptera 
javamca captured The longest was 3 cm , the other two 
were about half that length but Mr Hornell states that 
when alive they can extend themselves to 4 or 5 inches 
The head and bodv are stout, averaging a little under a milli- 
metre m diameter , the proboscides are very small and fine, 
and are invisible to the naked eye They arise apically, 
close together at the anterior surface of the head, and are 
supported bv two shallow cephalic suckers or bothndia on each 
side, which meet anteriorly The neck extends for 1 5 mm to 
2 mm , and contains the four clearly marked proboscis sheaths 
and four tubules proceeding from them enclosing the retractor 
muscles of the proboscides , these are very convoluted The 
proglottides are at first broad and shallow, but they soon 
lengthen, and m the middle of the body they are cylindrical, 
three times as long as broad, and circular m transverse section, 
their posterior border just overlaps the succeeding segments, 
but only just Posteriorly the proglottides lose their shape, 
become baggy, and develop a purplish-brown colour, and 
here they are 2 mm m length and rather over 1 mm m 
breadth 

“ The genital openings are irregularly alternate there being 
perhaps two pores on the right side, succeeded by tw'O on the 
left, then one on the right, and so on 

“ The anterior proglottides are very shallow' and he one 
upon another like a series of saucers or a pile of developing 
ephyraa , when they deepen a httle they have one, rarely two, 
transverse creases m their cbticle, but as they get to be as 
deep as they are broad, the number of these creases has very 
much increased, and the posterior end of the body is quite 
crinkled 

“ The proboscides are armed with hooks which are spirally 
arranged , the hooks are not verv hooked, and the angle is 
slight, further, all the hooks are shaped alike and are all about 
the same size Therv are very small 

“The two bothridia are comparatively shallow, but during 
life their edges are obviously very mobile, and thev maj 

* ‘ Nature,’ 10 xu 1903 
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deepen or become shallower as occasion arises Their ou tline 
is roughly triangular, one angle being anterior The anglon 
are very rounded, and the deepest part of the bothndium 
lies in the posterior angles ” (Shipley & Bomett ) 

It is not possible to identify the parasite from the above 
description The small hooks, all of the same size and shape, 
suggest that the worm may belong to the “ hngualie ” group. 

It is almost certain that the larval forms named T umoni- 
factor Shipley & HorneliP'1904, from Margantifera vulgaris , 
belong to the genus Tylocepkalum Linton, 1890 

Genus III. GYMNORHYBCHITS Budolphi, 1819 

Sjnomms — Anthocephalus Biemaor, 1824, and Wagener, 1864 
Ptei oloth) turn Diesing, 1850 
Si/nbothrtum Diesing, 1850 
Acanthorhynchus Dieting, 1850 
Syndesmobotln mm Dieting, 1855 

Bose (1797) erected the genus Teniaeulana to acco mm odate 
a larval tetrarhynchid which he obtained from the liver of 
Coryphcena hippums 

Cuvier (1817) established the genus Flonceps to include 
certain encysted larval forms of the- same group , he also gave 
the name Scolex gigas to a species obtained from Sparus raji 

Budolphi (1819)-gave the generic name Gymnorhynchus to 
similar larvae in "which the “ body is continuously flattened 
and tapering, very long, with a subglobular vesicle in the neck 
With two bipartite bothndia Proboscides four, retractile, 
nude ” He placed G replans Budolphi, 1819, in this genus, 
giving Scolex gigas Cuvier, 1817, as a synonym of G replans 
It has since been shown repeatedly that the proboscides are 
not nude It is also true that there is not always a vesicle 
m the neck 

Bremser (1824), as pointed out by Grepkn, Dujardm, and 
Vaullegeard, gave a figure of Budolphi’s G replans showing the 
characteristic vesicle, but he also, on another plate, gave 
another figure of Rudolphi’s G replans which by mistake he 
called Anthocephalus macrouius Budolphi In the genus 
AntJiocephalus Budolphi the vesicle is posterior and terminal, 
and not situated m the neck as it is in the genus Gymnorhynchus 
Budolphi 

Wagener (1854) also figures a similarly characteristic larva 
which he too, copying Bremser ’s mistake, named A macrourus , 
it is very similar to the one figured by Bremser, but in Wagoner’s 
figure the tail-hke blastocyst is enormously elongated 

Diesing (1850) erected the genus Pterobothnum to accom- 
modate encysted larval tetrarhynchids which had four terminal 
bothndia arranged m the shape of a cross He placed four 
species m the genus, namely — (1) Pterobothnum macrourum 
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Diesing=“ Anthocephalus macrmirus Rudolph! (nec Biemser)’ „ 
(2) P crassicolle Diesmg , (3) P heteracanthum Diesmg , 

(4) P interruplum Diesmg No type was designated Later 
on Diesmg figured P heteracanthum. with a .vesicle m the 
neck, and he took particular care to point out that Ins 
P macrourum w as the A macroitrus of Rudolphi and not the 
one figured by Bremser under that name with a vesicle m the 
neck In the same paper he also erected the genus Syn- 
bothrium for an adult tetrarhynchid which had four terminal 
bothndia arranged m the shape of a cross The tj-pe -species 
was S fragile Diesing 1850 

In 1855 he both re-described and figured P heteracanthum . 
His drawing of this species resembles very closely those given by 
Bremser and Wagener for Anthocephalus macrourus, l e , for 
G reptans Rudolphi The larva differs from _all the other 
known larvae in that when found in certain species of fishes 
there is a large globular vesicle situated between the head 
and the very long tail-like blastocyst In the same paper 
Diesmg changed the name of his genus Synbothnum to 
Syndesmobothnum, and he described and sketched an adult 
tetrarhynchid having four terminal bothndia arranged in. 
the shape of a cross which he, in 1850, had named S fragile 

Diesmg himself called attention to the fact that h is two 
genera Pterobolhnum and Synbothnum were closely related. 
He says — “Similar to Plerobothrium in the shape of the 
head, from which it differs, however, in that Synbothnum has 
a segmented body and no receptaculum (vesicle) m the neck ” 

Vaullegeard (1899) was of opimon that Diesing’s figures of 
S fragile Diesmg, 1850, represented the head of the adult 
worm whilst Diesmg’s drawings of P heteracanthum repre- 
sented the larval stage of the same species 

Diesmg (1855) states — ‘ In my system of Helminths my 
first described genus Plerobothrium would include Rudolphi’s 
species A macrourus and A mterruptus But since Rudolphi 
did not give a full descnption of either of his species, I have 
made the species P heteracanthum the type of my new 
Pterobolhnum ” 

It is thus clear that P heteracanthum is synonymous with 
Rudolphi’s Gymnorhynchus reptans, i e , the AnthocephcUus 
macrourus Rudolphi of Bremser and Wagener. especially 
smce Diesing’s figure of the larva (i e , of P heteracanthum) 
also indicates the presence of the characteristic vesicle si milar 
to that represented by both Bremser and Wagener for A ma~ 
crourus, i e , for G reptans Rudolphi 

Syndesmobothnum fragile Diesmg , 1850, is undoubtedly the 
adult form of the larva named by Diesmg P heteracanthum, 
and, in the opimon of the writer, S filicolle Lonton, 1899, and 
Synbothnum hemulom MacCallum, 1,921, are also synonymous 
with S fragile Diesmg, 1850 
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Vaullegeard (1899) m his account of Tetrarhynchua fragihs 
(Diesing) states that Bremser’s figure of the head of Antho- 
cephalw macrourus Rud represents a different worm from that 
described by Rudolphi under that name As noted above, 
Bremser’s figures shov Gymnorhynehus replans Rudolphi, 
not Anthocephalus macrourus Rudolphi It is thus clear that, 
the name of the genus is Gymnorhynehus Rudolphi, 1819 
Linton (1889) states that the genus Syndesmobothnum 
Diesing, 1855 ( = Gymnorhynehus Rudolphi, 1819), is charac- 
terized by Diesing as follows — ' Body articulate, tsemaeform , 
neck tubular, rounded at the base , head tetragonal, with four 
terminal, prominent bothna attached to head by posterior 
margin, cruciformly disposed, oval, slightly convex, joined 
with each other at the base by a membrane , proboscides 
four, filiform, s» id, each one running through a bothnum 
(pedicel), excurrent at apex, long, retractile in the neck 
Genital apertures marginal ( ? ) In intestines of marine 
fishes of Tropical America ” 

The genus is defined as follows — The head bears four 
terminal bothndia, usually arranged in the form of a cross, 
but sometimes pointing anteriorly and without ciliated pits 
(otocysts) The four proboscides are armed with hooks 
The larval torm m certain species of fishes is very long, and 
bears a large characteristic vesicle between the head and the 
long tail-hke blastocyst In other species of fishes the larval 
form is simple, consisting of a scolex and a short tad-hke 
blastocyst, the vesicle being absent and the whole larva 
being enclosed m a simple oval or globular cyst 
Type-species — Gymnorhynehus gigas (Cuvier, 1817) 

Key to Species 

Hooks sickle-shaped, in groups of h \ e G owns, y 1 52 

Hooks oi varying shapes nna sizes, not in groups 

offa ' e G malleus, p 160 

(1) Gymnorhynehus gigas (Cuviei, 1817) (Fig t> 53 to 56 ) 

Synonyms —5 eolej. f/u/a < Cuuei, 1817 

Gyvmoihi/nchu * itpians Rudolph), 1819 
Anthoctphalus mau ow us Bremsei, 3 824, and Wajrener, 

1 854 

\ Gymnathjnthus tan (Rud p ) llireo, 1820 
Gi/mnoi hyntlme hotndm Goo3f , 1&41 
hynbothi turn ft agile Dieting, 1850 
P(a obothi turn htici acanlhuut DietUHpr, 1850 
oynaesmoboihi tumjt uqilc Djesinp, 3855 
9 Gv»morki/nclius elonqatus (Wegener) of .Mont,, 1893 
Synbothrium JUtcolle Linton, 1897 
■'ii/iidesmohotht non fihcolle Linton, 1899 
Tetrarhi/nchug plati/ci plialus Shiplev &. Hornell, 1^06 
Synbotht turn hemulam MncCnllum, 1921 
Vattlletjeai dm tjiyas Guiait 1920 
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From (1) Dasybaius icalga, Pearl Banks, Ce\ Ion Hornell, 
Southwell (2) Larvte from Cybium guttatum, Chormemus 
toloo, C lysan, Chirocentrus donJb , Serranus sp , Bahstea sp , 
Luljamts sp , Prtatts cusptdatus, Pearl Banks, Ceylon South- 
well At tits gagora and Harpodon nekeieus, Delta of Ganges, 
Bengal, India Southwell Bemigaleus balfoun, Tnchiurus 
saiala, Chipea thsha, India Pearson 



Fig 53 — Gymnothynchus gigas A, B = G tepraitt Rud (after Bremser) , 
C = Anthocepha Ivs macrouniv Rvd (after Bremser), D-Antho- 
eephnlut macrurus or leptans (after "Wngener) 


Shipley and Homell (1908) described Tetrarhynchus platy- 
cephalus ( = Gymnorhynchus gigas (Cuvier, 1817)) as follows — 
“ This is a moderate-sized form, measuring 10 mm or 12 mm 
in length The head and neck occupy about one-sixth of the 
whole body length The head is compressed from front to 
back and spreads out laterally, having something like the 
appearance of a toreador’s hat The four-hooked proboscides 
bend out towards the edge of the hat, and finally emerge at 
the angles The hooks are large, sabre-hke, and of uniform 
size t 

r 
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“ The body consists of ten or eleven segments, the last two 
of which are as big as the rest of the body altogether The 
proglottides are at first some six times as broad as they are 
long, but the fourth or fifth proglottis is already square, and 
the last is perhaps four 01 five times as long as broad They 
are rounded and plump, stouter half way along than at 
either end, and stouter in front than behind The most 
characteristic feature is the genital pore This is a great cleft 
which runs almost half across the proglottis and seems to half 
cut it in two This appears already m the fourth 01 fifth 
proglottis, and gives the appearance of an irregular and 
abnormal segmentation The pores are lateral and alternate 
as a rule, though now and then two will consecutively follow 
each other on the same side 

“ The diagnosis of Tetrarhynchus playcephalus is as 
follows — Head much flattened, proboscides coming out of the 
edges of the flattened head Hooks uniform in size, sabre- 
like Proglottides ten or eleven in number, broader m the 
middle than at either end Reproductive pore resembles a 
huge cleft which seems to half cut the proglottis in two, 
alternate but shghtly irregular ” 

Pintner (1913) places this species, togethei with Tetrarhynchus 
rubromaculatus Shipley & Hornell, 1906, and Tetrarhynchus 
benedem (=!F tenuis van Beneden=5P gracilis Diesmg), in his 
genus Lakistorhynchus 

As the anatomy of the adult worm has not been fully 
described, further details are given below 
The worm measures 1 1 cm in length and the maximum 
breadth is 360 p It is composed of about twelve segments, the 
last one measuring 2 9 mm m length and 360 p in breadth 
There is no neck The genital pores are very large and irregu- 
larly alternate, and situated m the posterior third of the seg- 
ment They have prominent bps 

Head The head measures 2 2 mm in length Its breadth 
across the proboscis sacs is 450 p, across the bothndia 810 p, 
and between the sacs and the bothridia the breadth is 360 p 
There are four bothndia, each having a length of 270 p , their 
free extremities point antenorly and their sucking surfaces 
face towards the median longitudinal axis of the worm The 
proboscis sacs measure 900 p in length and 170 p m breadth, 
* e , they are nearly half the length of the entire head The 
sacs are peculiar m that the proboscides can be clearly seen 
lying coiled withm them and extending to the postenor 
extremity The proboscides are very short, and within the 
head are almost straight Only one of the proboscides was 
protruded beyond the head , it projected to a length of 90 p 
Muscular System The longitudinal muscles are strongly 
developed and aie arranged m fasciae resembling closety those 
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found usually amongst the vanous species of Tsemoidea The 
nervous and excretory systems were not investigated 

Testes and Vas deferens The sixth segment is squaie , m the 
seventh there are about 100 well-developed testes , they are 
oval, and he with their long axes transversely They extend 
posteriorly to the ovary on both sides and are arranged in. two 



Pip 54 — Gytnnorhynehiti gi gas E, F = Pleroboth) turn heleracantnnm 
Diesinp (after Dieeinp) , G, H = Syndesmobothi turn ft agile 
Diesmp (after Dieswp) 


groups, one on each side of the median longitudinal axis The 
oixrus pouch is very large, globular, and extends more than half- 
way across the segment. As only one worm was available, 
details relating to the cirrus and vas deferens could not be 
obtained In Shipley and HornelTs specimens the genital pores 
were very conspicuous As the writer’s specimen was not 
fully mature, the genital pores were not so prominent as m 
their worms 
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Ovary and Vagina The ovary is bilobed and situated a 
little distance from the posterior extremity Each lobe lies 
close to the lateral margin of the segment In total mounts the 
vagina could not be made out , but m the last segment its 
terminal portion was seen to run and open posteriorly to the 
cirrus pouch 

Vtietttne Glands These are large and prominent, encircling 
the whole segment, and thus obsouring the genital organs in 
total mounts They develop progressively antero-postenorly 

Uterus This is a wide sac running along the median longi- 
tudinal axis Anteriorly it turns ventrally and pushes the 
ventral wall into a vesicle It seemed clear that later on the 
wall would rupture at that pomt 

Eggs These are oval and measure 43 by 26 y. They contain 
a hexacanth embryo and the shell is devoid of filaments 

The water has obtamed numerous larval forms, of this 
parasite from the mesenteries of the species of fish named 
below, but up to the present the adult worm has only been 
found twice in India — 

(1) From Cybvwm guttaljim Pearl Banks, Ceylon Southwell 

Southwell (19X2) described the formB thus — “ The head 

is squarish in front view, with a bothndium at each corner 
The bothndia are oval or cup-shaped The larvsB agree with 
Linton’s figure of this species, save that in the Ceylon specimens 
the exits of the proboscides were closed The proboscis sacs 
were marked with fine criss-cross lines, only visible under high 
magnifications ” It is pract’^ally certain that one of the 
larvae described by Shipley am Homell (1906) from this host 
(viz , pi in, fig 43) belongs to the same species 

(2) Erom Chormemus toloo and 0 lysan. Pearl Banks, Ceylon 
Southwell 

The cysts which occur in this fish are quite unhk^ those found 
in Chirocentrus dorab and Hemigaleus balfoun (v jinf p 168), 
they are somewhat tadpole-shaped, having a length of about 

1 2 cm The cyst has a breadth of aboutJL mm , whilst the 
tadpole -like head of the cyst ''containing the larva measures 

2 mm in length and 1 5 mm in breadth A description of 
this larva is given by Southwell (1912) 

(3) Erom Arms gagora Sunderbans (Delta of the Ganges), 
Bengal, India Southwell 

The cysts are very long, milky white m colour, and tadpole- 
shaped, measuring from 3 to 4 cm m length and 2 to 3 mm 
in breadth The “ head ” of the ^-pyst which contains the 
larva measures 4 5 mm m length and 2 £> mm in breadth 
There is a slight constriction between the “head” and the 
rest of the cyst The larva itself lies “ tied m knots ” within 
the “head ”, of the cyst , the blastocyst, to which -the head 
of the worm | is attached, measures 2 cm m length and 700 y. 
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in breadth The head measures about 4 mm in length and 
has a maximum breadth of about 500 fi 



Fig 55 — Grnnnoihynchw- gw* K = S'imle ; mobotln, i,m fihcnUt Lint 

(after Linton) , L M = Tetiaih'jnchu » plntgcrphalit > Sinplcj A. 
Howell (after Shipley and Howell), X 0~Sijinle-moboil,tinni 
fihcoUe Lint , ejst and larva (aftoi Southwell) T l.rva from 
./inns gagora, X 10 (after Southwell) 


The free unenevsted larva and its attached blastocs st 
presented very extraordinary charactenstics It measured 
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6 cm in length , the anterior portion was hair-like, and it 
gradually broadened until the extreme .posterior portion had 
a breadth of 700 p There is no doubt that in this larva both 
the head and the blastocyst had elongated to about three times 
their original lengths It is interesting to note that Wagener 
<1854) figures (pi xn, fig 212) a very similar condition m the 
larva of “ Anthocephalus macrurus (sic macrourus) oder reptans ” 
obtained from Brama rqji 

The head of the worm measured 10 mm in length and the 
proboscis sacs 1 6 mm m length The breadth aoross the both- 
ndia was 340 p and across the proboscis sacs 200 p The 
diameter of that portion of the head between the bothndia 
and the probosois sacs is 72 p only The proboscides and their 
sheaths had elongated so as to resemble hairs The whole 
condition is artificial, due to extreme elongation, a phenomenon 
which the writer has noticed before whilst examining living 
worms of other species on the Pearl Banks The proboscides 
were everted and the hooks were exactly similar to those 
figured for the same species found under No 4 below 

(4) Prom (a) Chirocentnis dorab , Pearl Banks, Ceylon 
Southwell ( b ) Hemigaleus balfoun, Manapad, Tinnevelly Dist , 
S India Pearson 

The cyst m these two hosts is of a most unusual shape 
Posteriorly there is a long tail-like portion, measuring about 
10mm in length and 600 p in breadth, which anteriorly expands 
into a perfectly globular thm-walled vesicle having a diameter 
of 2 mm Prom the latter the'head proper arises 

Bremser (1824) on pi xi, fig 11, gives a picture of Qymno- 
rhynchus reptans showing the vesicle m question , and on 
pi xvu, fig 1, he figures m mistake a very similar condition 
of the cystic form m Antocephalus (sic Anthocephalus) macrourus 
Rudolphi, 1819 = Gymnorhynchus reptans Bud , 1819 = G gigas 
Cuvier, 1817) 

The complete head measures 3 8 mm m length , its breadth 
across the proboscis is 360 p, across the bothndia 630 p, and 
between the two it has a breadth of 200 p There are four 
very small bothndia each forming an angle of about 45 degrees 
with the long axis of the worm, and each having the sucking 
surface facing the median longitudinal axis of the worm Each 
bothndium has a length of about 300 p The proboscis sacs 
have a length of 900 p, that is, they are about one-quarter the 
length of the head Within the postenor part of the head the 
proboscides are much coiled, but in the antenor part they 
Tun a straight course The free portion of the proboscides 
(® e , the part of the proboscides protruded beyond the head) 
is almost equal to half the length of the head The hooks 
on the proboscides are diagnostic , they anse m clusters of 
about five on each side, a bunch of five on one side being 
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situated midway between two sets of five on the other side 
Superficially only three hooks can be seen in each group , 
by deep focussing five are visible , the bases of all the five 



Pig 56 — Gymnorhynehus ffipas B, Lead and vesicle (receptacnlum) X 15 , 
S, the four bothndm, x 160 , T, anterior extremity of pro- 
bos cis, 160 , XT, another portion of proboscis, X 160 , Y, partly 
gravid segment, x 160 (After Southwell ) 

hooks m each cluster are close together The hooks in each 
group vary in size, the largest measuring about 110 p and the 
smallest 70 p They are all dehcate Posteriorly to each 
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set of five there is a very small hook measuring 17 y At 
thou antenoi extremities the proboscides are armed with long 
hooks arranged closely together and with their points directed 
anteriorly so as to resemble a shaving brush 

(5) From the mesentery of Trtchturus savala, seas and 
estuaries of India , and Chtpea ihsfia, Indian Ocean, ascending 
laige rivers Pearson 

(6) From Scrranus sp , Batistes sp , and Lutjanus sp , Pearl 
Banks, Ceylon Southwell 

(7) From livei and mesentery of Pristis cuspidatus, Pearl 
Banks, Ceylon Southwell 

(2) Gymnorhynchus malleus (Linton, 1924) (Figs 57 & 58 ; 

S} noil} ms — Si/'ibothi turn nut Ileum Linton, 1924 

Teh at hyntJuus ei mucous Linton, 1897 

From (1) Pleroplalea micrura, Pearl Banks Pearson 
(2) Dasybatus kiihli. Pearl Banks, Ceylon Southwell 

Linton in 1905 described and figured another member of 
this genus — a larval form — from various species of fish ThiB 
parasite has peculiar hooks, and he referred to it as Synbothnum 
sp Bis description was as follows — “ 1901, July 11 One 
cestode larva, whioh is probably to be referred to this species 
The cyst was found m the liver, and measured 25 mm m 
length and 3 mm m diameter The blastocyst was about the 
same size as the enveloping cyst and was very active When 
flattened, marginal sinuous vessels were seen, but no appear- 
ance of a larva The killed specimen measured 14 mm m 
length July 12 a cyst similar to the foregoing found on this 
date yielded a larva which appears to belong to this species 
Dimensions, m millimetres Length 6 , breadth of head 1 2 , 
diameter of neck 0 6 , length of contractile bulbs 1, diameter 

0 27 , diameter of proboscis, exclusive of hooks, 0 1 Specimen 
somewhat compressed ” 

In 1924 Lmton described the adult specimen, viz , Syn- 
bothnnm mallcum Lmton, 1924, from Dasybatus centrums, 
concluding that the larval forms noted above belonged to this 
new species He called attention to the fact that the hooks 
of his S malleum bore a close zesemblance both m size and 
arrangement to those of Tctrarhynchus ennaccus The resem- 
blance is indeed remarkable, but m other respects the heads 
of the two species m question arc entirely different In fact, 
Lmton had named and figured the '■amp larva as T cnnaceus 
m 1897 

The largest worm examined by the writer measured about 
6 cm and contained 47 segments The greatest breadth w'as 

1 5 mm There was no neck The eighteenth segment was 
‘•quart, measuring 700 /i The last segment contained numerous 
eggs and measured 1*85 mm m length and 1 45 mm in breadth. 
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The genital pores are irregularly alternate and situated late- 
rally at the base of a deep pit in the posterior third of the seg- 
ment Eggs appear suddenly , they are entirely absent in 
one segment and very abundant in the succeeding one They 



Fig 57 — Gymnorhynchus malleus A, head, X 35 , B, proboscis sac, 
showing “ granular bodies ” attached to small bundles of muscle 
fibres, X 155 , C, D, proboscis hooks, X 250 , E, F, proboscis 
hooks, basal, X 160 (After Southwell ) 

occurred m the last twelve segments of the largest worm. 
Under low magnification the outstanding characters of this 
worm are — (1) the longitudinal lines in which the muscle 
fibres and the vitelline glands are arranged m the mature and 
vox.. I ~ 21 
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gravid segments , (2) the sudden disappearance of the thick 
utenne wall and the loose appearance of the eggs , (3) the 
arrangements of the hooks on the proboscides 
Head This measures 5 mm in length , its breadth is as 
follows anteriorly across the bothndia 1 26 mm , across the 
proboscis sacs 950 fi, between the bothridia and the proboscis 
sacs 750 /x There are four small sucker-like bothridia facmg 
anteriorly, each having a diameter of about 400 /x The 
proboscis sacs have a length of 1 8 mm and a breadth of 220 fi 
Within the head the proboscides are much coiled, but their 
free portion is very short The hooks on the proboscides are 
characteristic of the species , they have the form and arrange- 
ment shown m fig 57 



Fig 58 — Gymnorhynchus malleus G-, mature segment, X 56 , H, nearly 
gravid segment, X 33 , J, diagram showing disposition of vital 
lana, and longitudinal muscles, X 250 (After Southwell ) 

Rudiments of the ovary, vagina, uterus, and vas deferens 
are prominent m the third or fourth segment 

Tesles and Vas deferens In stained total mounts the testes 
can be seen only in two or three segments, and even then with 
difficulty, owing to the fact that the vitelline glands develop 
simultaneously and obscure them They are fairly numerous 
(about 200), and extend posteriorly on each side of the seg- 
ment to the ovary In the fully mature proglottides the cirrus 
pouch as a length of 720 fx, and a breadth of 380 fi , the 
'urr e lies in several coils within the pouch 

O J , is very short , 

vary is bilobed, finely granular, and 
ung segments is much 
dorsally to the cirrus 
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pouch into the deep pit noted above No seminal vesicle 
was seen, but just median to the genital opening the vagina 
dilates mto a wide sac 

Vitelline Glands These extend over the whole of the dorsal 
and ventral surface of the segment They are very markedly 
developed, even m the immature segments, and he between the 
bundles of longitudinal muscle fibres Posteriorly a duct 
anses laterally from each side, and these unite in the median 
lme and open into the fertilization canal 

Shell Gland This is a conspicuous organ situated behind 
and between the two wings of the ovary, and has a fan-shaped 
appearance 

Uterus The uterus m a gravid segment is remarkable Eggs 
are absent in one segment and very numerous m the next 
It appears to be a central cavity devoid of a proper wall In 
immature segments it, as usual, appears as a central stem with 
a thick (* glandular) wall, but the moment eggs can be seen 
this stout membrane disappears and the eggs seem to be loose 
and unconfined m the central parenchyma At the anterior 
margin of the gravid segment m the longitudinal axis there 
is a ventral uterine pore 

Eggs The egg measures 45 by 21 p and does not bear 
filaments No details relating to its contents could be made 
out 

G-enus IV. OTOBOTHRIUII Linton, 1890 

Linton defined the characters of this genus as follows — 
Body articulate, tsemsefoim, head separated from the body 
by a neck Botlmdia two, opposite, lateral, each with two 
supplemental ciliated pits at the posterior free angles Pro- 
boscides four, terminal, filiform, armed, retractile in neck 
Reproductive apertures marginal ” These characters have 
been emended as follows, to accommodate O balli Southwell, 
1929, m which the supplemental ciliated pits aVe situated m 
the middle of the margin of the bothridia, and O dipsacum 
Linton, 1897, m which there are four botlmdia — 

, jThe head bears either two opposite lateral bothridia, each 
with two supplemental ciliated pits, or it bears four bothridia, 
each with a single cibated pit 

Type-species — Otobothnum crenacolle Linton, 1890 
Six species have been identified, three of which have been 
recorded from India and Ceylon 


JTey to Species. 

1 W ith four botlmdia 
With two botlmdia 

2 Hooks on proboscis all small, 18 p or less, 

and practically alike . 

Hooks of various shapes and sues 


O dipsacum, p 165 


O bath, p 166 
O. hnstowi, p 164 
m2 
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(1) Otobothnum linstowi -Southwell, 1912 (Fig 59) 

Synonym — Otobothnum magnum Southwell, 1924 

From Pnstis cuspidatus and Bhynchobalus djiddensis, Pearl 
Banks, Ceylon Southwell 



Fig 59 — Otobothnum linttom A, head, X46, B, C, T>, E, proboscis books, 
X 214, F, head, X 10, Q-, hooks, magnification unknown 
(After Southwell ) 


Adult worms 3 5 cm m length, with a maximum breadth 
of 600 ii and composed of about 60 segments The head 
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measures from 4 to 4 5 mm in length and has a maximum 
breadth of 1 3 mm The two bothndia each have a length 
of 1 mm and the proboscis sacs measure 1 75 mm , viz 
about one-third the length of the entire head The hooks 
on the proboscides are spirally arranged on one face only; 
on the opposite face they are irregularly disposed, they are 
of various shapes and sizes, as shown in fig 59 One face 
of each proboscis bears spiral rows of large dissimilar hooks, 
there being from three to five hooks in each row, the other 
face has a number of small delicate hooks of various shapes 
and sizes arranged quite irregularly. The largest hooks have 
a length of 80 n and the smaller ones 20 1 > Towards the 
tip of the proboscis all the hooks decrease in size gradually 
The base of each proboscis is not swollen, but it bears a 
cluster of extremely small and delicate spines measuring 
about 9 (i m length 


Labvai. Fobms 

(2) Otobothnum dipsacum Linton, 1897. (I<'ig 60 ) 

Synonym — Otobothrxum in&igne Southwell, 1912 

From (1) Serranus undvlosus , Pearl Banks, Ceylon South- 
well (2) Diagramma crassispmum, Batistes mihs, Lutjanus 
dodecacanthus, and Lethnnus omalus, Pearl Banks, Ceylon 
Pearson 

The cyst measures 1 2 cm by 6 mm and contains a pear- 
shaped blastocyst 8 5 mm m length, 6 mm in diameter 
at the broader end, and tapering to a blunt point posteriorly. 
The larva measures about 5 mm m length There are four 
bothndia, each with a ciliated pit postenorly The arrange- 
ment of the hooks is characteristic of the species On each 
proboscis there is a longitudinal line towards which the shorter 
diagonal rows of hooks converge on each side The longest 
measures 50 p. 

It will be noted that in the original description of the genus 
Linton stated that there are two bothndia only In O. dip- 
sacum he said that there are four, and this is actually so But 
it is clear that each lateral half of the head, with its two mar- 
ginal bothndia, forms one complete sucker and acts as a single 
botbndium 

The cysts are club-shaped and measure up to 4 cm in length ; 
the maximum breadth is about 6 mm The fully developed 
cysts are dense jet-black with very firm walls Very young 
cysts are not pigmented All stages between the two conditions 
are to be seen 

The larvae, attached by their heads to one end of the cypts, 
have a length of 3 or 4 mm The four bothndia are in pairs , 
each measures about 1 mm and bears near its posterior 
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extremity a ciliated sucker-like sac or pit having a diameter 
of 120 fi The hooks are slender and nearly all of the same 
shape, the longest measuring 47 and the shortest 14 p The 
characteristic arrangement of the hooks described by Linton 
was very pronounced in our specimens 
Southwell (1912) identified these larv® as O insigne Lmton, 
1905. A re- examinat ion of the hooks proved them to be 
O dipsacum, Lmton, 1897 



Fig 60 — Otobothnum dipsacum A, Jana, X 24, 23, proboscis hooks, 
X 330 , C, T>~0 vnsigne Southwell, 1912 cysts, magnification 
unknown (After Southwell ) 


(3) Otobothnum balli Southwell, 1929 (Fig. 61 ) 

Larval forms from (1) Cybium guttalum, Lethnmis omatus, 
and Baltstes stettatus, Pearl Banks, Ceylon Southwell 
(2) Apnon pnetipoma, Negapatam, Tan] ore List , S India 
Pearson 

The cysts in Apnon pnshpoma are oval and milky white 
and measured 7 by 4 mm The inner cyst is 5 by 2 5 mm 
The larva, to which no blastocyst is attached, measures 
about 1 7 mm in length and has a maximum breadth 
of about 1 1 mm There are two bothndiA each having a 
length of 900 p, t e , more than half the length of the head 
They each bear two ciliated pits situated one along each 
lateral margin, but instead of being posterior they are slightly 
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nearer the anterior extremity of the bothridia than the 
posterior The proboscis sacs are oval, having a length 
of 350 (jl and a breadth of 100 fi Their anterior extremities 
are overhung by the posterior part of the bothndia The 
proboscides are very short and lie almost straight within the 



Fig 61 — Otobothnum ball t A, larva, lateral new , JJ, lam, dorso-ventral 
view, X 35 , C, D, proboscis hook®, X 500 (After Southwell ) 

head They are armed with small, curved, almost uniform 
hooks having a rather stout base and -arranged spirally These 
vary in size from about 8 to 18 fi, and are densely crowded 
togetbei 
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L4EVAL FORMS OF UNCERTAIN GENERIC POSITION 

A — Tctiailiynchus spp (Pigs 62&63) 

(1) and (2) Shipley and Hornell described two different 
tetrarhynchid larvae from Gybium guttatum, Pearl Banks, 
Ceylon One was encysted, the other was free 

The first Bpecies occurs in voluminous cysts, each measuring 



Fig 62 — Telrarhynchus ep From Cybium guttaium A, larva, X25, 
E, proboscis books , 0, cyst, magnification unknown (After 
Shipley and Uomell ) 

up to 1 4 cm in 'length and having a breadth of 2 5 mm They 
are found in the body cavity The larval bead is much smaller 
than the one described below , it is mvaginated, and the walls 
of the cavity m which it lies meet and all but fuse They are 
then continued backwards as the wall of the oyst, which is 
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contracted here and there Posteriori}- the exit of the excretory 
system is visible 

The one without a cyst is egg-shaped, measuring 4 mm 
in length, and having a maximum breadth of 2 mm The 
“ tail or posterior end is ensheathed m a circular fold like a 
petticoat, and from it runs up a number of ribs or ndges which 
fade out in the head The teeth on the proboscides are large 
and stout, and comparatively sparse ” 

(3) It is impossible to identify the larval tetrarhynchids 
mentioned by Shipley and HorneU, 1906, found in Chirocentrus 
dorab (fig 63), Lutjanus annularis , Diagramma sp , and Sphy - 
raena commersoni It seems probable that those found m the 
last-named host are Gymnorhynchus gtgas (Cuvier, 1817) 



Fig 63 — Tetrarhynchid cyst From Chiroeentrtis dorab , magnification 
unknown (After Shipley and HorneU ) 

(4) Meggitt (1927) records a tetrarhynchid larva from a 
snake ( Huma rhynchops) in Burma, and Moghe (1926) a larval 
tetrarhynchid from Barbus sophare in India 

(o) A collection of ten tetrarhynchid cysts from the mesen- 
teries of Batistes mitis, Bahstes stellatus. , Lutjanus sp , and 
Serranus undulosus, Pearl Banks, Ceylon, •was examined 
The cysts were roughly oval, milky white or light brown, and 
measured 10 by 3 mm An unidentified larval nematode 
about 1 to 1 2 cm m length was found attached to the 
outer cyst wall in every case, and m each instance the cestode 
larva within the cyst had degenerated into a brownish un- 
recognizable mass 
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B — Plerooercoid larva I (Fig 64 ) 

{=.Hisha parthenogenetica Southwell & Prashad, 1918 ) 

Erom Clupea thshct, Khulna, Bengal, India Southwell 
When describing this parasite in 1918 it was believed that 
the worm was an adult degenerate cestode which was peculiar 
in having a special method of reproduction — namely, by 
parthenogenesis The author has recently re-examined the 



Fig 64 — Fleroceicoid larva I magnification unknown 
(After Soutliw ell and Pras'had ) 

original and some fresh material, and has again fully con- 
sidered, in view of this further work!, whether the conclusions 
then arrived at were justified 

The method of reproduction exhibited by this worm is very 
similar to the elaboration of the germ-balls m the sporocysts 
of treruatodes like Fasciola hepattca The resemblance, how- 
ever, is purely superficial, for whereas in I parthenogenetica the 
parthenogenetic development leads directly to the production 
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of forms exactly similar to the parent, m the tremaiode the 
asexual reproduction results in the formation of redise, and 
finally of cercarise, both of which are very different from the 
sporocyst in which they are produced 

The exact manner in which endogenous embryos arise in 
the larval cestodes described by Homell (1906), Willey (1907), 
and Southwell (1910) is not known, as in all these instances the 
larva were fully developed, and in no case had the intermediate 
stages been observed In the parasite of the Indian shad, 
however, it was possible to study the development of the 
parthenogenetically developed forms The method detailed 
by the authors referred to above does not materially differ 
from what occurs in I parthenogenetica, and accordingly it is 
clear that the parasite of the Indian shad is not an adult 
degenerate eestode but a plerocercoid larva, the adult of which 
is unknown 

The larvae described by Homell, Willey, and Southwell were 
found m the Pearl Oyster (Margantifera vulgans Linn ) and 
the Window-pane Oyster ( Placuna placenta Linn ) of Ceylon 
Haswell and Hill (1894) had previously obtained a similar worm, 
with an identical mode of reproduction, from an Australian 
earthworm The only two other instances of the occurrence of 
such asexual modes of reproduction in the eestode parasites 
of the vertebrates are those described by Ijima (1905) and 
Beddard (1912) The parasite of the Indian shad provides 
the first instance of endogenous reproduction taking place m a 
plerocercoid form parasitic in any fish 

Plerocercoid larva II, Southwell 1921 (Fig 65 ) 

From the umbrella of a rhizostomous medusa {Acrormtus 
rabanchatu), Barkuda Island, Chilka Lake, India Annandale 

The larvaa are cylindrical, with broad, rounded extremities, 
and they measure from 2 to 2 5 ram in length , the 
diameter is 340 ft (fig 65 A and B) They he m cavities in the 
host, but are not surrounded by a definite adventitious cyst, 
although there is a sbghtly marked condensation of host- 
tissue round them Both fresh and preserved specimens have 
a milky white colour, and can be seen easily with the naked eye, 
especially in the fresh condition The larva is solid, and is 
covered with a conspicuous cuticle There is a very definite 
subcuticular tissue made up of a senes of small spindle- 
shaped cells, olosely packed together, the nuclei of which stain 
deeply Internally the larva consists of a stroma framework 
enclosing a few large cells which m cross-section measure about 
38 by 25 p These cells are at first granular, but later on 
calcareous corpuscles develop and gradually fill them 
Eventually the oaloareous corpuscles (which are very large 
and numerous) become free, and the cells which secreted them 
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are no longer visible, having been replaced by others apparently 
from the subcuticular layer 

The anterior extremity is marked by a deep pit lmed with 
extremely small spines The base of this pit is thickened, the 
proliferating tissue consisting of very numerous, small, elongated 
cells with, well defined nuclei As in many other Cestoda, the 
head arises from the fr’se of this pit In our specimens 
development had not proceeded beyond the formation of the 
pit, and no trace of the head was to be seen The differences 



Pig 65 — Piorocerooid larva II Prom Jelly-fish A,B, X69, 

C, transverse sootion, X 143 (After Southwell ) 

noted in the specimens were confined to the size and shape 
of the pit In one or two instances a constriction appeared 
immediately behind the rudimentary head, separating the 
worm into two parts (fig 65 A) 

There can be no doubt that the parasites are plerocercoid 
larvae It is impossible to identify them at this stage of their 
development 

As far as the writer is aware, no cestode larvae have been 
recorded previously from animals so low m the zoological 
scale as Medusae 
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Superfamily III PHYLLOBOTHRIOIDEA, nov 

Synonym — Order Tetrapliylhdea Carus, 1863 

Abildgaard (1790) under the name Tcenia corollata described 
a worm with an armed head found in Baja baits and Squalus 
spinas 

We have noted elsewhere that Rudolphi in 1809 erected 
the genus Bothnocephalus In 1810 he divided the species 
of this genus into two groups, viz , (a) Inermes, Gymnobothna, 
and (6) Armati, Echinobothna He placed Tamia corollata 
Abildgaard, 1790 {—Halysis corollata Zeder, 1803), m the 
latter division In 1819 he changed the name of the species 
to Bothnocephalus coronatus, and in the same year described 
two other species with armed heads from Squal-us galeus , viz , 
Bothnocephalus uncinalus and B verticittatus These three 
species are now known as Acanthobothmim coronatum, A 
uncmatum, and Calhobothnum veritcillatum respectively 

Dujardin (1845) followed Rudolphi m placing the above 
three species amongst the armed bothnocephakds 

It has already been pointed out that van Beneden (1850) 
divided the Cestoda into four orders, one of which he named 
Tetraphylles In this order he placed three families, with the 
f ollowmg genera, viz — 

(1) Phyllobothnens Echeneibothnum van Beneden, 1850 , 

Phyllobothnum van Beneden, 1850 , Anthobothnnm 
van Beneden, 1850 

(2) Phyllacanthiens Acanthobothnum van Beneden, 1850 , 

Onchobothnum Blaumlle, 1828 , Calhobothnum van 
Beneden, 1850 

(3) PhyUorhynchiens Tetrarhynchus Rudolphi, 1809 

It will be noted that this author erected five new genera 

Carus (1863) accepted van Beneden’s classification of this 

family, and he defined it as follows — “ The anterior extremity 
of the scolex cames four bothndia, either sessile or peduncu- 
lated, very mobile, and either armed or unarmed , the bothndia 
are sometimes united m pairs , behind the head there is a chain 
of segments which contain the genital organs , this family is 
found pnncipally in rays ” 

Braun (1894-1000) defined the order Tetraphylhdea Carus, 
1863, thus — “ Scolex armed or unarmed , with four mobile, 
pedunculated or sessile bothndia, whose surface may be 
divided up into areolse, or which may bear four suckers , the 
head may also present an irregular appearance, and may 
be surrounded with a terminal sucker , a pseudoscolex is 
sometimes present Neok present or absent Segmentation 
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distinct , frequentty the segments become detached before the 
chain is fully developed, and they live a free existence m the 
intestine of the host , no primary uterine pore , cirrus and vagina 
always open marginally , testes in the medulla, and numerous , 
yolk glands in two lateral strips in the cortical parenchyma , 
ovary usually bilobed , shell gland situated behind the ovary , 
an egg-swallowing apparatus present Eggs usually thm- 
shelled and either spindle-shaped or round, sometimes with 
filaments, but without operculum Larva described as * Sco- 
lex ’ by Muller Found in fish, amphibians and reptiles ” 

He divided the order into the following four families, viz — 

(1) Onchobothnidse Braun, 1900 = Phyllacanthiens van 

Beneden, 1850 

(2) Phyllobothmdse Braun, 1900 — Phyllobothnens van 

Beneden,' 1850 

(3) Lscanicephalid® Braun, 1900 — Gamobothmdse Lm- 

ton, 18S9 

(4) Ichthyotaenudse Ariola, 1899 

Meggitt (1924) divided the order into five families, viz — 

(1) Phyllobothmdse , (2) Onchobothnidse , (3) Lecamceplia- 

lidse , (4) Ichthyotaenudse , (5) Polypocephahdse 

Poche (1926) divided his subsubclass Taemomei into four 
orders, one of which he named Taenudea , it contained two 
suborders, viz , (1) Phyllobothrunae (including the families 
Onchobothrudae, Phyllobothrudae, Lecamcepbabdae, Proteo- 
cephahdae, Monticelhidae, and Polypocephahdse), and (2) 
Taenunse 

Woodland (1927) united the orders Trypanorhyncha and 
Tetraphylhdea, together with the family Proteoeephahdae, 
into one order, for which he retamed the name Tetraphylhdea 
In this order he recognized three fa mili es, viz , (1) Phyilo- 
bothrudae (sens nov ) (including with or without distinction, 
the old families Phyllobothrudae and Onchobothnidse, (2) Pro- 
tcocephalidae, and (3) Tetrarhjmchidae (=Trvpanorhyncha) 

Pintner (1928) does not recognize the order Tetraphylhdea, 
but he includes the following fa mili es, along with others, m 
his order Cestodes, s str , viz , (1) Tetraphylbdse (presumably 
including the old families Plivllobothrudae and Onchobothnidse), 

(2) Proteoeephahdae (==Ichthyotaeniidae) He split the family 
Lecameephalidae Braun, 1900, into three new families, viz , 

(3) Tetragonocephahdse, (4) Cephalobothmdae, (5) Balano- 
bothnidae 

For a fuller account of the history of this order, see South- 
well, 1925 In this volume the superfamily is divided into two 
families, viz , Phyllobothrudae and Onchobothrudae, and 
two new superfannlies are erected for the two families Lecam- 
cephahdae and Proteoeephahdae 
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Superfamily III Phyllobothrioulea, no\ 

Synonyms — Section TStraphyllides \nn Ben,, 1849 
Section T^traphylles van Ben , I860 
Family Tetrsiphyllidea Caras, 1863 
Order Totraphyllide* Lube, 1910, pro parte 

Scolex armed or unarmed, composed of very mobile both- 
ndia, which are either sessile or pedunculated, and which may 
have their surfaces split up into areolse, with or without 
accessory suckers The head may also hear a terminal sucker ; 
a pseudoscolex may be present in addition to a scolex , neck 
present or absent Strobila definitely segmented , usually 
segments are sbed before they are fully ripe, in which case they 
ripen and become gravid in the intestine of the host Genital 
pores marginal 

The longitudinal muscles either occupy varying proportions 
of the cortical parenchyma in the form of rather large compact 
bundles or are feebly developed, the separate fibres being 
scattered irregularly in the cortical tissue A primary uterine 
pore, situated ventrally, is usually absent but may he present , 
a secondary utenne pore, or pores, due to atrophy of the 
ventral body wall leading to dehiscence, occurs m some species 
m which true uterine pores are absent Vitelline glands in 
two lateral fields, occasionally extending across the whole 
surface of the segment, situated in front of the ovary, but 
portions sometimes extend posteriorly to it Ovary butterfly- 
shaped superficially, egg-swallowing apparatus usually present 
Shell gland posterior, usually situated between the lobes of 
the ovary Eggs thm-shelled, not operculated, spindle-shaped 
or round, often with filaments Parasitic in elasmobranchs 

Key to Families 

Scolex unarmed Fhyllobothrudm, p 175 

Scolex armed with hooka . Onchobotbrodae, p 234 


Family I PHYLLOBOTHRHDJE Braun, 1900. 

Synonym — Tribe PkyUobothrumt van Ben , 1850 

Van Beneden defined this tnbe as follows — " The bothndia 
are fleshy (soft) and do not possess anything in the nature of 
hooks or spines The genera are based on the modification 
of the bothndia, the absence, presence, or the form of the 
hooks ” It is to be noticed that the latter part of van Beneden’s 
statement is cunously at vanance with the former part, as the 
bothndia in thiB tnbe or family are unarmed 

Braun (1900) defined the characters of the Phyllobothmdse 
■thus — “ Head unarmed, with four sessile or pedunculated 
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bothndia which are either simple, eomphcated, or divided up 
into areolee, or furmshed with accessory suckers Neck present 
or absent Genital pores marginal, regularly or irregularly 
alternating Eggs often spindle-shaped Segments frequently 
separate from the chain before maturity ” 

Van Beneden (1850) erected three new genera in this family, 
with the following characters — 

(1) Echeneibothnum — The four bothndia of the scolex are 
borne on long, protractile pedicels They are extraordinarily 
variable in form, and are distinguished by the regular folds 
which develop along the whole length of these organs and 
which make them resemble the suckers on the head of fish 
of the genus Echeneis 

Type-species — Echeneibothnum minimum van Beneden, 
1850 

(2) PhyUobothnum — The four bothndia are sessile and 
carved out of the head , they are extremely mobile, and are 
curled like the leaf of a lettuce 

Type-species — PhyUobothnum lactuca van Beneden, 1850 

(3) Anthobothnum — The four bothndia are hollow in the 
middle and have the shape of a vase or a monopetalous flower, 
or they may extend like a rounded disc borne on a long, pro- 
tractile pedicel The margins are not curled like a leaf, and 
parallel folds are not formed 

Type-specxes — Anthobothnum cornucopia van Beneden, 
1850 

At that time, when only two species of each of the above 
genera were known, the distinction between them was well 
defined Thus the genus Echeneibothnum included those forms 
in winch the entire surface of the bothndium was split up into 
loculi by the development of transverse or longitudinal septa 
The genus PhyUobothnum was distinguished by the fact that 
the bothndia were sessile and curled or folded like a lettuce 
leaf, whilst m the genus Anthobothnum they assumed the form 
of a horn oi vase 

Since then a large number of species belonging to this family 
have been desenbed, and these show a very wide range of 
variation in the form of their bothndia, intermediate m 
character between the generic types defined by van Beneden 
It has been the expenence of all helminthologists who have 
devoted time to the study of these forms that it is impossible 
in most oases to decide to which of the latter two genera a 
particular species belongs, except in the case of PhyUobothnum 
lactuca, which is charactenzed by being much more gross and 
fleshy than other species of this group Not only is this so, 
but species are known in which tbe margins of the bothndia 
are provided with a continuous senes of loculi which, when 
the bothndium is unduly extended, may easily be mistaken 
for that of a speces of Echeneibothnum Lmton (1889) 
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included suoh species m a new genus to which he gave the 
name Crossobothrium 

Beauchamp (1905) points out that, owing to the absence of 
hooks in this family , and to the variable form of the bothndia, 
great confusion exists m the nomenclature, especially with 
reference to the characters of the genera as defined by the 
different authors, each author “ interpreting the generic 
characters after his own fashion and fitting different species 
into them ” Beauchamp did not define the family, but he 
distinguished two types or tribes which comprise the entire 
family, viz — 

(1) Phyllobothriens, the characters of which he did not 
describe , the type-genus is PhyUobothnum van Ben , 1850, 
characterized by having the surface of the bothndia plain 
and not split up into areoke, although the margins may be 
crenulate or differentiated in a variety of wayB He defined 
the genus thus — • 

“ PhyUobotknum — Bothndia circular or oval , often folded, 
surface smooth, except sometimes at the edge , often with an 
accessory sucker , myzorhynchus absent or rudimentary ” 

(2) Echeneibothnens, the characters of which he did not 
give Type-genus Echeiieibothnum van Ben, 1850, charac- 
terized by having the surface of the bothndia split up into a 
varying number of areolae He defined the genus thus — 

“ Echeneibothrium — Bothndia elongated , subdivided by 
muscular ndges into oblong areolae , no accessory suckers , 
myzorhynchus sometimes well developed ’ 

Beauchamp pointed out that the characters on which 
the numerous genera of the Phyllobothriens were founded 
had reference to (1) whether the bothndia were stalked or 
sessile, (2) whether accessory suckers were present or absent, 

(3) the form of the bothndia, (4) the presence or absence of a 
myzorhynchus , and he stated that such characters are not 
distinctive and are of no valup because, as the bothndia are 
extremely muscular and mobile, it was possible for the same 
species to assume, both m life and when preserved, all the 
different appearances intermediate between the PhyUobothnum 
and the Antkobothnum type. 

Linton (1924) wntes — 

“ In common with others who have attempted to classify 
Selachian Cestodes, I have expenenced much difficulty with 
those genera of the Phyllobothnid® which are characterized 
by having a seolex with four unarmed bothna, each provided 
with an auxiliary sucker at its antenor end, and without costae 

" The genenc names which I have used for members of this 
group are Antkocephalum Linton, Calyptrobothrium Monticelli, 
Crossobothnum Linton, Monorygma Diesing, Orygm atobothrium 
Diesrng, and PhyUobothnum Beneden. 

VOIr i 
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“ As I have interpreted these genera, they may be arranged 
according to the following scheme — 

1 Auxiliary acutabula relatnelv small, holders 

of botluia usualh thin and ilcuble, oltm 
folded or ciumpled 2 

Auxiliary ncetabulamou* or less c«p-sbaped 3 

2 Bothna ’m pairs, leaf-like with crenulnte 

binders Phyllobothuum 

Botlirm ciuciform with crenulated boideis Anthoccphalum 

Botin m cruciform boi dcrs not 1 1 cnulate Ci oisobothi mm 

3 Botlma with sphincter imi«cle on boidei Oi i/gmatobothvum 

Bothria plain, ace tabula cup-dinped Mvnoi yyma 

Acetabula large, horseshoe shnped Calyptt obotlu turn 

“ Consideration is not here given to two characters which 
are usually mentioned in descriptions of these genera, that is, 
the presence or absence of a myzorhynehus and the pedicelled 
or sessile condition of the bothria 

“As to these features, it may be said that whether the 
botlma are pedicelled or not is often very difficult to deter- 
mine m these strongly contractile forms, unless one has seen 
them when they were actively mobile Furthermore, the 
presence or absence of a myzoihynchus, unless it is represented 
by a permanent sucker as in Eckeneibothnum, is of little 
importance, since it is an evanescent structure found in a 
variety of larval forms, as, for instance, Scaler poly mor phus, 
and may he retamed, more or less discermbly, m scoleces 
which have developed strobiles 

“It is significant that Zschokke, in his admirable Mono- 
graph, gives evidence of the unsettled state of the systematic 
relations of such forms as are here'bemg considered, as, for 
■example, Orygmatobothnum ( Phyllabothnum ) dolirtm Oerley 
and Anthobothnum (Orygmatobothnum) musteh van Beneden 
other examples could be cited 

“ The material which I have does not warrant an attempt 
at the revision of these difficult forms The foregoing observa- 
tions are made in the hope that they may prove of assistance 
to future -workers ” 

The similarity of the genitalia of the various species of this 
fanufy is so great that it appears impossible to utibse these 
organs as a basis of classification except for the differentiation 
of species, and the same is true with regard to the vitelline 
glands and the musculature The characters of the head, 
therefore, at present assume considerable importance for 
purposes of ^classification 

The wntei\m 1925 retained van Beneden’s three geDera, and 
stated that the genera Phyttobolhntim and Anthobothnum were 
to be distinguished by the fact that in the former each both- 
ndium bore an accessory sucker which was absent in the 
latter He pointed out at the time, however, that, owing to 
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the folding of the bothridia, these suckers are often very 
•difficult to locate, and he is now satisfied that as a -differential 
generic character such a small point is both inadequate and 
unsatisfactory They are accordingly united, and only two 
of van Beneden’s genera, viz , Echeneibothnum and PhyUo - 
bofhnitm , are recognized 

Characters of the Family Phyllobothind® Braun, 1900 

Synonyms — Tribe Pliyllobotbnens van Ben , 1850 
Subfamily Phyllobothndea Carus, 1868 
Subfamily Phvllobothna Leurkart, 1886 

Head unarmed, with four pedunculated or sessile bothridia, 
which are simple, complicated, or divided up into areolse, or 
furnished Tilth accessory suckeis Neck present or absent. 
Gemtal pores marginal, unilateral, or regularly or irregularly 
alternate , eggs often spmdle -shaped , segments frequently 
separate from the chain before maturity Type-genus — • 
Phyllobothrium van Ben , 1850 


Key to Geno a 


1 Botluidm "lobular oi cylindrical, 

hollow and open at both ends 
Bothndium not a hollow cylindrical 
globe or bag 

2 llvzorhynchus armed with suckers 
jMyzorhynchus, even when present, not 

armed wuh sucker? 

3 Entire face of bothndium dmded into 

loculi 

Entire face of bothndium not divided 
up into loculi 

4 Bothridia simple or complicated, with 

or without minute loculi round their 
marulns Accessoiy suckers present 
or absent 

Proximal portion of each bothndium 
cylindrical, hearing two semicir- 
cular flaps at its distal extremity , 
margins with small loculi Acces- 
sory suckers absent 


PlTHOBHOKUS, p 331 

2 [p 225 

MvzorirvxLOBOTina it, 

3 

Echeneibothbium, p 209. 

4 


Phvxlobothehtm, p 179 


Cabfobothbtcm, p 229 


Genus I PHYLLOBOTHRIUM \an Beneden, 1850. 

Synonymy extensive, including the following — Anthobo- 
thrium van Ben , 1850 , Crossobothnum Linton, 1889 , Antho- 
cephahtm Linton, 1890 Ehinebothnum (ceylomcum) Shipley & 
Hornell, 1906 

The original description of this genus was as follows — 
“ The four bothncha are sessile, cut out on the external face 
of the head and enjoying very great mobility , they are curled 
and folded like the leaves of a lettuce ” Type-species — PhyUo 
bothrvum laclnca van Ben , 1850, from Mustehis vulgaris 

x2 
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According to Braun (1900) the characters of the genus 
are as follows — “ Bothndia sessile, large, with free m a r gins 
strongly folded Sometimes with anterior accessory suckers 
Neck long ” 

Linton described the genus thus — “ Body articulate, 
tsemaeform, head separated from the body by a neck, with, 
four opposite sessile bothndia, each bothnum lacimo-cnspate 
on the margm, and provided with a single ampulla-like 
supplmental disc Gemtal apertures marginal ” 

The characters of the genus are emended as follows — 
Body segmented The head bears four bothndia, which in 
one (or two ? ) species are large and fleshy , they may be sessile 
or pedunculated, and their surfaces may be simple or curled 
and folded , their margins may be entire, frilled, and crenulate 
or they may bear minu te sucker-hke organs Accessory 
suokers sometimes present and situated either antenorly, or 
laterally, or near the centre of the bothndium , in species 
with fleshy bothndia they are sometimes difficult to locate 
Neck present or absent , gemtal pores marginal Parasitic m 
elasmobranch fishes, reptiles and mammals Type-species — 
PTiyllobothnum lactuca van Ben , 1850 


Key to Species of Phyllobothnum 


1 Bach bothndium divided into two 
Each bothndium not divided into two 

2 Each bothndium hinged m the middle 
Bothndia not hinged m the middle 

3 Each bothndium with a marginal row of 

loculi 

Bothndia without marginal loculi 

4 Mjyzorh^pchus prominent, bothndia thm, 

Myzorhynchus absent 
6 Pores unilateral 

Pores irregularly alternate 

6 Large worms, bothndia shallow, cup- 

like , accessory suckers absent 
Small worms, bothndia with laige ac- 
cessory suckers , 

7 Head globular, fleshy, up to 6 mm in 

breadth, separate bothndia and acces- 
sory suckers difficult to identify 
Head not globular or fleshy 
8k Worms 15 to 30 cm m length 
Worms about 1 cm m length 
9 Bothndia flat, membranous, ill defined, 
with ragged margins , without accessory 
suckers 

Four bothndia well defined, each with 
an accessary sucker 

Four bothndia well defined, without 
accessory sucker, minute worms 3mm. 
m length 


2 

3 

P hntoru, p 197 
P dagnalh, p 200 

P im labile, p 187 


P tumidum , p 199 

5 

6 

7 

8 

P minutum, p 194 


P lactuca , p 181 
9 

P gtgantcum p 186 
P Jloi afoi me, p 198 

P panjadi, p 195 
P fohatum, p 190 


P tmerotomum, p. 205- 
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(1) Phyllobothnum lactnca vun Ben , 1850 (Pig s 66, 67, & 
68 ) 

Sjnonyms — Phmebolhi turn ccyfomcum Shi pie} & flomell, 1900 

Phyllobothnum tompactum Southwell & Prashad, 
1920 

From. Dasybatus kuhh, D walga , and Oaieocerdo arclicus. 
Pearl Banks, Ceylon Southwell 

The worms measure up to 6 or 7 cm m length and have a 
breadth of about 4 mm , they are composed of numerous 
segments, most of which are broader than long , the last 
ones frequently assume a length of 5 mm or more , the 
genital apertures are marginal and irregularly alternate , their 



Pig. 66 — Phyllobothnum lactnca Head, magnification unknown 
(After Tan Beneden ) 


position vanes according to the state of contraction of the 
segments , they may he anteriorly to the middle or pos- 
tenorly to the middle 

Head The head is massive, almost globular, and has a 
■diameter of about 6 mm or more , it consists of four very 
large sessile bothridia whose margins are curled and folded 
like the leaves of a lettuce In his original figure van Beneden 
did not show accessory suckers, but in a later paper (1858) he 
stated that the margin of each bothndium bore an accessory 
sucker, which he figured Accessory suckers were seen on the 
bothndia m the specimens described below, except in two or 
three cases 

The muscular system is strongly developed and consist* 
of stout bundles (which are not subcuticular), internally to 
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which lies a well-defined layer of circular fibres, dividing the 
parenchyma m'o cortex and medulla (fig 67) In fact, the 
musculature resembles that of a worm Idee Tcema crcts&icollis 
Testes The testes consist of numerous rounded structures 
ooeunmg from near the anterior portion of the pioglottid to 


Ml atr ># til m 4* m 4*. 



Wig 67 — Fhyllobofhnvm lactuca Transverse sections of A, immature, 
B, mature, and 0, nearly grand segments, showing gradual 
disappearance of longitudinal musculature , X 34 (Ong ) 


behind the gemtal opening They occupy the central field, and 
are situated at a much deeper level than the vitelline glands 
whioh he external to them Each testis is about 60 fi in 
diameter, and is muoh smaller than shown by van Benedon, 
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moreover, the number of testes in each proglottid is much larger 
than indicated m his figure 

Fas deferens From each of the testes arises a fine tubule, 
and the ducts from the various testes unite together to form 
a single median vas deferens This is a very much coiled, 
elongated, tubular structure which continues to the cirrus 
sac the teiminal portion forms the ejaculatory duct, and the 
outer end of the tube is continuous •with the outer extremity 
of the cirrus sac At the time of protrusion the ejaculatory 
duct is a double tube, the outer one being the everted part 
of the oirrus sac, while the inner is the terminal portion of the 
vas deferens This evertihle portion — the perns 01 the cirrus — 
is unarmed 

Ovary The ovary consists of two large lobes lying one on 
each side of the centre line, near the posterior end of the 
segment , they are connected with each other by a median 
isthmus Bach of the lateral halves is double, as has been 
described by Haswell for P tagans The margins of the 
ovary is very much crenated 



Fig 68 — Pb.ylXobothruixn lactuca Head x 5 
(After Skipley and Hornell ) 

Oviduct The oviduct begins ventrally to the ovarian isthmus 
in a pouch-hke structure which is known as the “ swallowing 
apparatus ” From the swallowing apparatus the oviduct runs 
backwards ventrally to the shell gland and the receptaculum 
semims and then curves upwards to the dorsal surface , it then 
continues forwards dorsallv to the vagina and the isthmus of 
the ovary where it ends blindly In its course it receives, 
just before curving upwards, the fertilizing duct from the 
receptaculum semims The vitelline ductopens into it a little 
anteriorly The distal portion of the oviduct (which has been 
designated the obtype, or primary uterus) joins the secondary 
uterus by a longitudinal slit on the ventral surface of the 
latter organ 

Vagina The vagina opens immediately m front of the male 
pore by a fairly broad ^aperture into the shallow genital 
pit, which is situated nearer the posterior than the anterior 
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■extremity Its terminal portion is swollen to form a barrel- 
shaped structure which probably serves for the 'storage of 
spermatozoa until they can find their way to the bag-like 
receptaculum seimnis at the end of the sinuous vaginal duct 
From the barrel-shaped dilatation a thm tube leads backwards 
•and upwards A little above the origin of the main vas deferens 
this tube curves backwards and is continued dorsally to the 
secondary uterus , eventually, below the isthmus of the ovary, 
it is dilated to -form the vesicula seminalis From the bay- 
like receptaculum semims the fertilizing duct leads to the 
oviduct, as has already been described 

Vitelline Glands The vitelline glands are situated laterally 
and externally to the longitudinal muscles They are ovoid 
structures 400 /jl in diameter. A fine duet leads from each 
glandular unit , these tubules then unite into two ducts, one 
on either side, and the pair further unite to form a median duct 
which opens into the oviduct a little below the shell gland 

Shell Gland The shell gland is a compact structure surround- 
ing that portion of the oviduct which is situated a little m 
front of the opening of the vitelline duct into the oviduct 
As seen m sections, the shell gland appears to be connected 
with the oviduct by minute tubules, through which the 
secretion flows 

Uterus The uterus is a large elliptical chamber extending 
from close to the isthmus of the ovary to very near the 
anterior end of the proglottid It haB no external aperture, 
and the dehiscence of the proglottid probably takes place 
in the same manner as has been described by Haswell for 
P. vagans , in segments still attached it is, however, only a 
tubular structure without any eggs, and only develops fully 
after leaving the chain 

Kunebothnum ceylomcmn Shipley & Hornell, 1906 

“ Although the stalks or pedicels of the bothndia (if, indeed, 
they exist at all) must be very short, the specimens about to be 
described seem to us to belong to Linton’s genus JRhinebothnum 
The head bears four fleshy bothndia at the four angles, hack 
to back Each bothndrum is divided into two halves, as m 
Eft. fiexile Linton, by a longitudinal groove, and each half 
bears a number of honzontal slit-like areolas placed trans- 
versely The number of these areolas was not exactly made 
•out, hut is somewhere about twenty The whole recalls a rasp, 
after which the creature takes its name In the preserved 
specimens, of which only two were taken, the head was rather 
broader than it was long, its greatest breadth being 4 mm 
' Judging from the figure taken of the head whilst alive, the 
length about equalled the breadth In the living form also the 
bothndia seem more clearly distinct from one another and from 
the head , m the preserved form they have all shrunk together 
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“ The length of the body of our longer preserved specimens 
is 5 cm , but, as in both, the tail is curved up in the lateral 
plane and perhaps, if uncoiled, the length would be 5 8 
or 6 cm When alive, it measured 9 inches The body is stout 
and wide Our second specimen — also giving off mature 
proglottids — was a little more than half this size In the 
middle, which is the widest portion, it is 3 mm broad, and it 
tapers awav slightly both m front and behind It is 2 mm 
thick and is very stiff and firm in the preserved condition 

“ The neck is short, and the proglottides are at first veiy 
naiTow fiom front to back There seems to be a curious false 
strobilization whereby five or six segments are grouped to- 
gether, but this may be an individual character The posterior 
angle of each proglottis was salient, and projected slightly 
over the succeeding proglottis Only at the hinder end are the 
proglottides as long as they arc broad, and only the last three 
or four are longer than they are broad The incurved tail 
seemed characteristic, at any rate it occurred in both our 
specimens The body was too thick and too opaque for us to 
make out any details of the internal anatomy ” (Shipley A 
Homdl ) 

The author obtained a total of eleven specimens of this 
parasite on three occasions from the intestines of Daxybatus 
kuhh, and once from the intestine of D walga They were 
examined immediately after preservation and provisionally 
referred t-o the above species As a result of a careful re- 
examination of these specimens it is now clear that although 
each bothndium appeared to be divided into two halves by 
a longitudinal groove, eaoh half bearing a number of horizontal 
slit-bke areolae placed transversely, this appearance is quite 
misleading , it is caused by the folding and frilling of the 
somewhat thickened margin of the bothndium in precisely 
the manner shown by van Beneden m Phyllobothnum lactuca 
The appearance of the head is subject to considerable variation, 
but the author is satisfied that the specimens referred by 
Shipley and Homell to Rhrnebothnum ceylonicum, and also the 
eleven worms provisionally referred to the same species by 
the present author, are undoubtedly examples of P lactuca 
van Ben The anatomy of these latter agrees m detail with 
that of P lactuca 

Phyllobothnum compaction Southwell & Prnshnd, 1920 

The head has a very compact appearance owing to the sessile 
nature of the large, fleshy, and well-developed bothndia The 
edges of the bothndia are slightly crumpled and no accessory 
suckers could be seen The writer is now of opinion that, 
although an accessory sucker could not be seen, this species 
is identical with P lactuca 
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(2) PhyTlobothrium giganteum (van Bon , 1858) (Fig 69 ) 

Svnonyms — Anthobotht turn gufanteum van Ben , IS'iS 

Antliobothi turn tut/omm Slnplej AHormll 1906 

From Dasybatus walga, Pearl Banks, Ceylon Homell 
' This species is characterized by the peculiar shape of the 
bothndia, each botlindium having a transverse onfice like 



Pi(? 69 > — Phyllobothnum giganteum Head and necl., X 5 
(After Shipley and Hornell ) 

that of a plagiostome fish The bothndia are quite round, and 
look like the* suckers of a pedunculated taama The neck is 
fairly long Segments appear slowly, and in the adults they are 
a little longer than broad , when detached they are concave 
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posteriorly Genital pores unilateral , tbe cirrus is very long 
and without rugosities Parenchyma fills up the middle "of the 
segment the eggs are shaped like a spindle Length of worm 
15 cm , posterior width 2 to 3 mm , bothndia 1 mm 
Found in the intestine of Galcus cams This species differs 
from A cornucopia in the absence of lobules , it is distinguished 
from A inusteh bv its shape which is more robust and by its 
bothndia which are always rounded Its shape resembles 
that of A perfection, but the botlindia of this last species are 
always boat-shaped with a sucker at the apex and the eggs 
in A perfectum, although they ate somewhat elongated, are 
not spindle-shaped ' ( tan Beneden ) 

Anthobotkrrum rugosum Shipley & Hornell 1906 

Worms up to 30 cm in length with four bothndia, each, 
borne on a short stout stalk Each bothndium consists of a 
bag-like sucker having puckered margins the head looks like 
a pressed flower Neck about 6 mm m length The authors 
pointed out that “ the species is distinguished from A cornu- 
copia and A m usteh van Ben by the wrinkling of the both- 
ndium and the shape of the body, and from A elegantissi- 
mum Lonn , by the absence of a myzorhynchus Ita 

most striking characteristics are the crumpled suckers, the 
stout neck and the longitudmal muscles ’ The writer con- 
siders it identical with A gioanteum van Ben 

(3) Miyllobothnum vanabile ( Lmtou, ibb9) (Figs 70, 71, & 
72) 

Sjnonynis — Spom/wbothi turn int labile Lmton, 1889. 

JXhuicibolhmtm simple i Slnplei A. Hornell, 1906 

From Da-sybatus Luhli and D ualga, Pearl Banks, Ceylon 
Hornell, Southwell 

Lmton (1889) descnbed the genus Spongiobothnum as 
follows — “ Body articulate, tsemaeform Head separated 
from bodv by neck Bothna four in lateral pairs, pedicelled, 
with crisp-folded or aunculate edges which are crenulate, 
and the aunculate flaps finely costate on aocount of a marginal 
row of loculi with muscular borders unarmed and without 
transveise cost® on face No myzorhynchus, no supplemental 
discs Genital apertures margma 5 ’ He states that “ the 
genus combines many of the characters of Echeneibothnwn 
and Phyllobothnum It differs from the former m the lacunae 
of the bothna and m the absence of a terminal hausteflum ; 
from the latter m having pedicelled instead of sessile bothna, 
and m the transverse cost® on the bothna The cnsp- 
folded edges of the bothna produce an effect which suggests 
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Leuokart’s Bothnocephalus (= AntJiobothnum auriculatum var 
centnfoltum Dies ) The costate flaps suggest relationship 
to Rhinebolhnum 11 

Linton’s specimens of A tariabth ranged m length from 
2 1 to 9 cm , a short neck was present The four bothridia 
■were pedicelled, fan-shaped, in lateral pairs, their faces «nd 
margins having numerous frill-like lobes which are sometimes 
gathered into a more or less compact mass of cnsp folds, 
sometimes expanded into long, curved, aunculate or leaf-like 
flaps The borders of the bothndia bear a row of small loculi 
which give a crenulate effect to the margins and a costate 
appearance to the aunculate flaps Genital pores in a marginal 
depression m the postenor third of the segment Linton 
stated that the ovary consisted of two sets of radiating tubes 
situated in the postenor end of the segment, the testes being 
crowded into the antenor half The centre of the segment is 
occupied by the convoluted vas deferens , the cirrus is densely 



Jig 1 . 70 — Phyllobothrium lanabile Heads, x 10 
(After Linton ) 

« covered with spines There is a large vaginal sinus measuring 
200 fx m length Linton also mentioned the presence, in free 
proglottides, of a large oval aperture (for the escape of ova) 
in the lateral face of the segment, which measured 400 by 
300 fj. The living ova measured 180 \x in diameter, and each 
consisted of a transparent globular pellicle wi thin which were 
from three to five granular masses which seemed to he nuclei 
undergoing normal development , each granular mass had a 
diameter of 20 /x 

'Specimens of this parasite have been obtained from the 
intestines of Dasybaius kuhh, Pearl Banks, Ceylon Sonthwell 

The characteristic feature of this speoies is the presence of an 
enormous genital pore and atrium, situated laterally m the 
postenor quarter of the segment As a result, the cirrus 
pouch is in close proximity with the apex of the poral ovanan 
lobe 

Testes These vary in number from about thirty-four to 
forty, and are situated in the median field m front of the ovary , 


iPHTMiOBOTHEITTM 


189 


when fully developed they have a diameter of about 40 y . , 
they persist to the last segment 

Fas deferens The cirrus pouch is small, lies posteriorly to 
the vagina, and immediately in front of the aporal lobe of the 
ovary, which it practically touches , m no case was the cirrus 
everted, and it was impossible to decide whether it was 
armed or not The vas deferens on leaving the pouch turns 
anteriorly and forms a dense median coil near the antero- 
posterior extremity Seminal vesicle absent 
Ovary This is a bilobed or U-shaped organ situated pos- 



Fig 71 — Phyllobothnum ^anabile Mature segment, x 75 
(After Southu ell ) 


tenorly and composed of large, irregularly shaped acini As 
noted above, its poral limb extends to the cirrus poueh 

Vagina 'Fiom the pore the vagina runs in front of the 
cirrus pouch as a slightly dilated tube At the extremity of 
the pouch it turns and runs to the ovary, dilating near the 
latter organ into a small receptaeulum sennms On account 
of the pore bemg situated posteriorly the whole vagina is very 
short , shell gland apparently absent 

Ftfelhne Glands These he along each lateral margin and 
consist of a dense mass of elongated aomi, having their long 
axes transversely to the length of the segment 
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Uterus At first this consists of a simple tube running 
anteriorly m the mid-antero-postenor axis , its posterior 
extremity is m communication with the oviduct , later on 
it becomes coiled and dilated, and extends to the extreme 
anterior margin of the segment Proglottides containing a 
well-developed uterus have not been obtained 
The form of the botliridia and the presence of a large gemtal 
atrium in the posterior part of the segment leave no room for 
doubt that these specimens are identical with Spongiobofhmtm 
vanabile Linton, 1889 


Echeneibothrrom simplex (Shipley & Hornell, 1906) 

Strobila 2 cm m length and consisting of about 100 segments 
The head carries four stalked botliridia, each shaped like 



Fig 72 — Phyllobothrutm utriabile He id, X 35 
(After Slnploy and Hornell ) 

a violet-leaf , the edge of each is divided by horizontal ndges 
into about twentj-tuo areolae , there is no myzorhynchus or 
neck , genital pores lateral and irregularly alternate Only 
the last 6 or 7 segments are longer than broad It seems 
extremely probable that Shiplev and Homell’s species is 
identical with that described by Linton 


(4) Phyllobothnnm foliatum Ltnton, 1890 (Pigs 73, 74, 
75, &7b) 

Prom Bhynckobatus diiddensis , Pearl Banks, Ceylon 
Southwell 
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The laxgest -worm measures 12 5 cm m length and the 
maximum breadth is 1 4 mm , and is composed of a large 
number of segments (over 400) , the last one (mature, but not 
gravid) measures about 1 8 mm m length and 1 3 nun m 
breadth The genital pores are irregularly alternate and are 
situated slightly m front of the middle of the lateral margins 
of the segments 

The neck is about 7 mm m length 



R(f 73 — PhyUobothnum. folialnm Head, viewed en face, X about 20 
(After Southwell ) 


Head The'head bears four flattened bothndia which assume 
a variety of forms Usually they are quite flat, and have the 
shape of a quadrant of a circle They are thin and leaf-like 
and have one face quite smooth The other face bears a 
number of ray-like projections figured by Southwell and 
Prashad in 1920 Each bofchndium bears a prominent 
accessory sucker having a diameter of 250 /a and situated 
just where it joins on to the neck 



192 


PHTXEOBOTHEIID^! 


They have a maximum length of about 2 . mm and a 
maximum breadth of about 1 o mm The largest head had 
a length of 4 and a breadth of 4 mm 
Nervous System In transverse sections a single large nerve 
ean be seen running longitudinally externally to the two small 
excretory vessels It is not known whether the genital duets 
pass dorsally or ventrally to the nerve 

Excretory System There are two small vessels of about 
equal size m young segments running along each lateral margm 
In mature segments the ventral vessel is much larger than the 
dorsal vessel The gemtal ducts pass between them 



1 Fig 74 — Phyllobothnum foliatum Viow of baot of head, X about 20 

(After Southwell ) 


Muscular System Immediately below the cuticle there is a 
number of well-developed bundles of dorso-ventral fascia; 
Internally to these are the numerous small, closely packed 
bundles of longitudinal fibres Circular muscles are poorly 
developed 

Testes and Yas deferens The testes are numerous and occupy 
the central field extending on both sides posteriorly to the 
cirrus pouch The latter is very large and prominent, and 
opens into a marked genital sinus which is covered with 
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relatively large spmules Within the cirrus pouch the vas 
deferens is very Jong indeed, and forms a senes of olose 



Fig- 75 —PhyUobothrium fohatum Transrerse section of almost 
mature segment, X 5£> (After Southwell ) 


It appears to be covered ivith cilia throughout its 
length The cirrus is armed with, spmules and has an enlarged 



76 Phyllobothnum foliatum Mature segment X 52 
(After Southwell ) 


extremity Immediately on leaving tue cirrus pouch, in 
the median direction, the vas deferens becomes thickened 
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and thrown into a series of coils which are enclosed m a 
prominent sac, the external seminal vesicle, situated anteriorly 
m the longitudinal axis 

Ovary and, Oviduct The ovary is bilobed, prominent, and 
situated posteriorly The oviduct runs in the median longitu- 
dinal axis as a very long and coiled spiral tube , it passes 
anteriorly to the cirrus pouch and dilates into a large vesicle 
immediately before opening into the genital sinus No recep- 
taculum semims was seen , if present it is very small There 
is a large shell gland situated between the lobes of the ovaxy 

Vitelline Glands These cover almost the whole of the dorsal 
and ventral surfaces, but they are most condensed laterally 
A rudimentary uterus extends as a small elongated sac in 
the longitudinal axis 


(5) Pnyllobothrium nunutum Shipley & Hornell, 1906. 
(Fig 77 ) 

From Carchanas melanopterus, Pearl Banks, Ceylon 
Hornell 

The worm measures about 8 mm in length, 300 y. m breadth, 
and contams from 80 to 100 proglottides The neck is long 



Fig 77 — Phyllobothnum minvtum Head, X 8 0 
(After Shipley and Hornell ) 

and hair-hke The head is small and bears four bothridia 
each with a large accessory sucker or areola situated near 
the centre The edges of the bothndia are crumpled, at least 
slightly so The anterior proglottides are a little broader than 
long, but the posterior ones are at least one and a half times 
longer than broad The reproductive pores are unilateral 
This species is distinguished by the presence of a large 
accessory sucker near the centre of eaoh bothndium (After 
Shipley and Hornell ) 
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(6) Phyllobothnutn. panjadi (Shipley & Hornell, 1909). (Fig 78.) 

, ' Synonym . — ■ Anthobathnum cnsjpum Shipley & Hornell, 1906 

'From (1) Mtomylceus maculalus and (2) Stoasodon nannart, 
Pearl Banks, Ceylon Hornell , Southwell 

“A few specimens of this species were taken from the 
intestine of Myliobalts maculala For elasmobranoh cestodes 
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Fig. 78 — Phyllobothnnm panjadx Mature segment, X69 
(After SouthrrelL) 

they are large tapeworms, reaching a length of 8 or 9 cm. 
The head is 3 5 ram m diameter It is produced Into bothridia 
whose edges are much crumpled, frilled, fringed, and sub- 
divided' In some cases the subdivision extends a good way 
towards the pedicel, and gives the head the appearance of 
consisting of six or eight bothndia The pedicels are very 
short and the bothridia seem to be almost sessile Ho 
myzorhynchus was visible 
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“The neck is very long, and even quite posteriorly the 
proglottides show very little demarcation There is no 
indentation of any sort The line winch separates one 
proglottis from its neighbour is usually clear and sharp m 
the centre, but it hardly reaches the sides of the tapeworm 
These latter are quite smooth, and, except that the boch 
slightly increases m thickness, they would bo quite parallel 
The neck is about 700 ft m width, the posterior part of the 
body 1 mm m width 

“ The specimens did not stain well, and all that could be 
made out was an L shaped structure, of which one arm repre- 
sents the reproductive ducts running to the pore and the other 
arm the uterus The reproductive pores are irregularly 
alternate This form is much more slender than the A 
rugoswm of Trygon ivalga, and tho bothndia arc less stalked ” 
(Shipley tt Homell ) 

The genital pores are marginal, irregularly alternate, and 
are situated in the anterior third of tho segment The margins 
of the segments are straight , the last segment measures 
1 4 mm in length and 800 /z m breadth The neck is very 
long Details of tho musoular, excretory, and nervous systems 
are not known, but m segments mounted whole the longi- 
tudinal /fibres are very prominent 

Testes In immature segments the testes are crowded 
together m two antero-posterior areas, one on each side of the 
median axis , they spread out a little when mature The 
number of testes is about 100 when fully developed they each 
have a diameter of about 36 p 

Vas deferens The cirrus pouch lies posteriorly to the vagina 
and is pyriform m shape, extending to the middle of the 
segment The cirrus is also pyriform in shape, with the 
pointed extremity lateral , it is unarmed Behind the cirrus 
the vas deferens is wide and forms a few coils inside the pouch 
Outside the pouch it turns anteriorly and forms a number of 
dense coils almost in the median antero-posterior axis No 
seminal vesicle was observed 

Ovary This is a massive bilobed organ situated posteriorly 
and made up of rounded acmi 

Vagina From the pore the vagina runs anterior to the 
oirrus pouch and is dilated , at the median extremity of 
the latter organ it narrows and turns sharply posterior, 
runmng m the antero-postenor axis as a coiled tube 
Near the shell gland it dilates into a small reeeptaculum 
s°mmis 

Shell Gland This is a conspicuous organ, measuring about 
70 a, situated between the two lobes of the ovary 

Vitelline Glands These consist of a dense mass of acini 
lying along each lateral margin The acini are almost linear 
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m outline and closely crowded together , they lie both external 
and median to the w ater vessel 

Uterus The rudiment of the uterus is verj’' prominent 
e\ en before the testes are fully developed In mature segments 
it is a saccular organ extending anteriorly just beyond the 
cirrus pouch Apparently the oviduct opens into the uterus 
posteriorly No ripe segments were seen 
The form of the bothndia, the long neck, and the anteriorly 
placed genital pore leave little room for doubt that the specimen 
described above is identical with A panjadi (Shiplej’’ & Hornell), 
1909 (—A crispum, Shipley & Hornell, 1906) 

As the name crispum was occupied for a species created 
by Mohn in 1S58, Shipley changed it to panjadi in 1909 
The species resembles P lumidum Linton, except that it bears 
no accessory suckers 


(7) Phyllohothnum lintom (Southwell, 1912) (Fig 79 ) 
Sjnouym — Spongiobothnum Imton* Southwell, 1912 

From (1) Shynchobaius djtddensis and (2) Urogymnus 
aspemmus, Pearl Banks, Ceylon Southwell 

“The head consists of four bothndia with a row of tmy 
loculi round the edges Each bothndium is roughly oval m 
shape, and is suspended by a rather short stalk Opposite 
the point of attachment each appears to be almost 
divided transversely into two halves and their edges are 
indented Placed centrally and opposite to the point of attach- 
ment is a minute flask-shaped depression on the face of each 
bothndium, which at first was mistaken for a sucker Careful 
examination, howe\ er, showed that the two halves of a both- 
ndium are capable of movement, simulating the movements 
of the parts of a hinge When the two faces of the tw*o parts 
of the bothndium are opposed, the central depression, is notice- 
able, but when they are separated from each other and flat- 
tened, this structure is hardly visible under a low power In 
shape the bothndia resemble those of Rhrnebothnum insignia 
Southwell, but the areolse are very differently distributed The 
number of loculi round the margin vanes greatly , m some 
specimens they are veiy pronounced, whilst m others they are 
only found with difficulty There are no transverse or longi- 
tudinal septa and no myzorhynchus The average breadth 
of the head is 1 mm and the length 600 p The neck is very 
short, being about 400 p long and about 200 p broad , the 
antenor half is usually clear and transparent The length 
of the worm is 2 cm The average number of proglottides 
is twelve The first segment is square, or nearly so , the}' 
rapidly elongate, however The sixth segment is twice as 
long as broad, and the last one is 4 mm long and 
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500 fx broad The sides of the proglottides are slightly 
convex The genital apertures are lateral and irregularly 
alternate Only the last two segments appear to he mature 
The perns is 600 /x long, very narrow, with a bulbous base ” 
(j Southivett ) 

This species differs from P vanabile (Linton) in (1) being 
smaller, (2) having fewer segments, and (3) having each both- 
ndium divided into two halves 



Fjgr 79 Phyllabathnvm Vmtoni Entire worm. X 8 
(After Southwell ) 


(8) Phyllobothrium floriforme (Southwell, 1912) (Pig 80.) 

Synonym —Anthabotfo ittmjiorafm mts Southwell, 1912 

M,d (2) PeMl 
The worm measures 9 mm m length, 400 ft m breadth, and 
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is composed of about twelve segments The head bears four 
bothndia each shaped like a shallow cup ; accessory suckers 
absent The neck is long , the genital pores are irregularly 
alternate and situated laterally in the anterior third of the 
segment 

The writer in 1925 placed this species as a synonym of 
AntJwbothnum giganieum van Beneden, 1858 , subsequent 
examination of the species leads the writer to conclude that 
it is distinct 



Fig 80 — Phyllobotfinum Jlonfarme A, head, X40, B, entire -worm, X20 

(After Southwell ) 

(9) Phyllobothrium tumiduxn Linton, 19 22 (Bigs 81 & 82 ) 

From HermgdUus balfoun, Ceylon, Marine Biological 
Survey Pearson 

The worm measures up to 9 cm in length and 1 4 mm in 
breadth The genital pores are irregularly alternate and are 
situated in the. anterior third of the margin of the segment 
The 8trobila is slender and there is a short neck The head 
hears a dome-shaped myzorhynchus , accessory suckers 
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prominent The musculature consists of a nu 
spicuous bundles extending from just benec 
towards the median axis Circular fibres are ab 
glands are situated laterally, internally to tl 
muscle bundles Testes numerous, extending or 
posteriorly to the cirrus pouch Cirrus spiny I' 
the vagina runs almost to the anterior extrem 
ment, then turns posteriorly, and dilates into 
and very wide tube 

Linton states that the eggs are discharged thi 
longitudinal opening, which opens by dehiscence 
side of the npe proglottides ” The largest utenn 
35 by 25 p and bears about twelve short fi 
measuring from 6 to 10 p 



85) 

Synonym — AnthobotJn wm pulunufum Southwell, 19“ 


From Rhma ancylostoma, Chiloscylhum indicum, 
cerdo arcticus, Pearl Banks, Ceylon Southwell 
In formalin the worms measure up to IS cm 
and the greatest breadth is 2 1 mm In spirit 
hard and much contracted Each is composed 
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hundred segments There is a short neck, but for some distance 
(3 to 5 mm ) behind the head the segmentation is only faintly 
marked, eren under low-power magnifications , posteriorly it 
becomes increasingly distinct 

The genital pores are irregularly alternate and situated near 
the middle of the lateral margin of the segment 



% 82 — PhyUoMhTtum tuimdum Mature segment, X about 20 
(After Linton ) 


Ventr ally, in the mature and partly grand segments, there 
is an enormous utenne pore The largest segments measured 
2 2 mm m length and 1 mm in breadth 
Head The surface of the head presents the appearance 
of a rose fully open The individual bothndia can only be 
identified with difficulty, but the folds are seen to be disposed 
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into eight principal parts It is concluded, therefore, that each 
bothndrom, besides being roughly divided into two, is also 
folded upon itself The margins of the bothndia are armed 
with minute spmes Four very small accessory suckers 
can be seen in mounted specimens and this fact suggests 
that there are four bothndia The head is not massive and 
fleshy, like P facto ca, hut delicate and membranous in appear- 
ance It measures about 1 7 mm in length and 2 2 mm. 
in breadth The accessory suckers have a diameter of about 
150 ft and are not always easy to looate 

Details of the nervous, musoular, and excretory systems are 
not known 

Testes The testes are numerous and when fully developed 
each has a diameter of about 60 /x , they vary a little in shape. 



Fig 83 — PhylloboUhnvm dagnallx Head, viewed en face, X 12 
(After Southwell, ) 


On the pore side they do not extend postenorly to the cirrus 
pouch, but aporally they reach almost to the ovary They 
occupy the entire field antenorly to the cirrus pouch 

Vos deferens The cirrus pouch is thick-walled and stretches 
across two-fifths the diameter of the segment and lies pos- 
tenorly to the vagina The cirrus lies coiled and greatly 
enlarged within the pouch , it is covered with spines Outside 
the pouoh the vas deferens is short, coiled, and lies median 
and antenorly to the pouch 

Ovary and Oviduct The ovary is situated quite postenorly 
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and ib lobed, but in certain segments it appeared as a single, 
uniformly granular mass 

The oviduct arises from the ovary, runs straight forward 
in the median longitudinal axis to a point in front of the 
oirrus pouch It then curves sharply and runs anteriorly to 
the cirrus pouch to the pore It is a very wide tube having 
a diameter of 70 n throughout its length, the portion 
anterior to the cirrus pouch has thick granular walls 
The vitelline glands are Bmall and lateral even m the most 
mature segments Shell gland apparently absent 



I'jg 84 —Phylhhothnum dagnalli Mature segment, X 35 
(After Southwell 


Uterus This organ is rudimentary in the oldest segments 
and extends as a granular mass in the median longitudinal 
aria as far forward as the cirrus pouch One segment was 
seen which contained a double set of genital organs, one set 
anterior to the other, the appearance being tlmt the line 
of demarcation between the two segments bad tailed to 


The^four species (Anthobothnum lacimalum Linton, 1890 ; 
A pdvmatumhmton, 1890, Phylloboihrmm iumdum Linton, 
1922, and P. dagnallt Southwell, 1927) desenbed above 
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resemble each other very closely The points m whioh they 
differ are shown m the following table — • 


PhyllobotliTUim Phyllobothnwm Phyllobothrtum Pkyllobothnum 
laemiatum pulvmotum tumxdum dagnalh 

(Linton, 1890) (Linton, 1890). Linton, 1922 Southwell, 1927 


Size 

2 5 cm 

5 5 cm 

Not given 

18 cm 




(1 2 om. ?) 


Bothndia 

Bather simple 

Very folded, 

Folded 

Very folded , 


in 4 lots 


in 4 lots. 

Myzo- 

Absent 

Absent 

Prominent 

Usually very 

rhynohus 




small, rarely 
prominent 

Accessory 

Absent 

Absent 

Present 

Present 

suckers. 
Neck , 

Long or short 

Long 

Short 

Short 

Pore 

Anterior third 

Middle 

Anterior third 

Middle 

Testes 

A number 

f 

A number 

None behind 


behind pouch 


behind pouch 

pouob on 


on pore side 


on pore sido 

pore side 

Cirrus 

Spiny 

Spiny 

Spiny 

Spiny 

Uterine 

? 

? 

Large 

Vory large 

pore 

Segments 

Sometimes 

lnoWated 

Notlaoimated 

Not laciniated 

Not laciniated 


It will be seen that P dagnalh resembles P iumidum 
closely , it differs from it, however, m (I) its larger size, 



Fig. 85 — Phyllobathnum dagnalh Outline of terminal segments, 
showing uterine pore, X 12 (After Sonthwell ) 

(2) the position of the genital pore, and (3) in the fact that, 
on the pore side, no testes occur posteriorly to the cirrus 
pouch. 



PHTMOBOTHBIUar 


205 


The miter in his monograph on the ‘ Tetraphylhdea ’ 
(1925) gave a description of the anatomy of P pulvinatum 
(Linton, 1890) (pp 188-190) In view of the olose morpho- 
logical relationships between the four species noted above, he 
has' re-examined the material , a prolonged and careful 
search resulted in the finding of an accessory sucker on each 
bpthridium, and, further, in most specimens examined no 
myzorhynchus could be found, but m a few this structure, of 
variable size, was present, whilst in one specimen only a large 
and prominent myzorhync hus was present 
It is therefore clear that the worms described by him (1925) 
under the name PhyUobotknum pulvinatum (Linton, ^1890) 
are specimens of PhyUobotknum dagnalli Southwell, 1927 



JW 86 — Phyllobothnum microsomum Enfare worm, X 38 
(After Southwell and Hilmy ) 


(11) Phyllobothnum microsomum Southwell & Hilmy 1929. 
(Figs 86 & 87 ) 

From Gmglymovtoma concolor, Pearl Banks, Ceylon 


^Theworms are very minute and measure from 2 2 to 2 4 mm 
m length , thev are composed of six to seven segments, the last 
Sie bSig nearly as long as the rest of the worm, and measuring 
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about 1 rnm in length The maximum breadth of the worm 
varies from 234 to 312 ft The gemtal pores are difficult to 
locate , they axe irregularly alternate and situated a little 
behind the middle of the lateral margin of the segment The 
head consists of four unarmed, boat-shaped bothndia borne 
on short stalks, each having a length of about 350 ft and a 
breadth of 200 ft Their margins are definitely thickened, 
the rim having a breadth of about 17 ft , their shape and 



Fig- 87 —Phyllobothnum mtcroiomwn Mature segment, X 19® 

(After Southwell ana Hilmy ) 

appearance vary considerably Accessory suckers are absent, 
as is also a myzorhynchus There is no neck 
Owing to lack of material, nothing is known regarding 
the excretory, muscular, and nervous systems 
TgsI&g These first appear m the second or thir d segment 
■and reach their maximum development in the last, their 
disposition in the latter is very different from that in the 
other segments , thus, in the penultimate one they axe arranged 
an capsules, these being disposed in two longitudinal xowb, 
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one on each side of the median longitudinal axis There are 
about 25 capsules on either side , they lie with then longer 
diameter transversely, and each measures about 50 by 16 /i 
In the last segment the capsules have disappeared entirely 
and the testes lie free, occupying the greater part of the 
segment, the bilateral arrangement having been lost 
This condition obtains in quite a number of species of 
Tetraphylbdea, but has hitherto not been described 
The cirrus sac m the penultimate segment extends about a 
third the distance across, its external extremity being directed 
anteriorly The vas deferens is only slightly coiled, and is 
situated close to the median extremity of the sac 
The ovary is U-shaped, each limb being bifid , the aporal 
limbs are slightly longer than the poral and extend along the 
lateral margin almost to the middle of the segment 
The vagina is a simple thick- walled tube which, from the 
pore, runs anteriorly to the cirrus sac The vitelline glands 
consist of two rows of acini, one running along and close to 
each lateral margin of the segment 
The shell gland is prominent and situated in the concavity 
of the ovary , it measures 25 by 31 fi Immediately anterior 
to it can be seen the two oviducts, one from each ovarian limb, 
which meet in the middle line They are continuous with the 
vagma and the uterus 

Uterus Only the rudiment of this organ could be seen, and 
this consisted of a granular condensation resembling a tube 
running along the median longitudinal axis 

As m practically all other species of this family, gravid 
segments and eggs are unknown 

Species inquirbndjs 

(12) Phyllobothnum pammicium Shipley & Hornell, 1006 
(Fig 88 ) 

From Carchancis melanoptems. Pearl Banks, Ceylon 
Hornell 

The worm measures from 1 I cm to 1 3 cm in length , 
the greatest breadth is about 500 fi The head and neck are 
very transparent The former carries four sessile bothndia, 
the edges of which are decidedly crumpled , there are no 
areolfe Numerous muscles traverse the long neck 

The segmentation is peculiar There is no sign of the 
gradual differentiation of the proglottis, first as a narrow 
band which broadens as it passes backward , on the contrary, 
the most anterior segment is almost as large as the posterior 
ones The proglottides have straight parallel margins which 
are not salient The genital pores are unilateral The posterior 
segments are at least three times as long as broad 
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In 1925 the miter placed this species as a synonym of 
PhyUobothnum gigmtewm van Beneden, 1850 Its identity is 
doubtful 



Fig 88 — PhyUobothnum pammurum Head, X 70. 
(After Hiipley and HorneU ) 


(13) Phyllobotkriuiii blakei Shi plev & Hoi cell, 1906. (Fig 89) 

From Dasybatus hiihh. Pearl Banks, Ceylon Hornell 
“ They are very delicate, thin, fragile creatures measuring 
10 mm m length and at their greatest width from 25 0 to 
330 ft 

“ The head measures over 500 ft It consists of four 
crumpled bothndia with thickened edges, which are so twisted 



Fig 89 — PhyUobothnum blalt-i Head, X about 50 
(After Shipley and Hornell) 


that they show numerous little bays and rounded recesses 
which at first sight might easily be taken for small circular 
suckers These bothndia spnng with practically no stalk 
from the edge of a hollow which shows some eircularmarkmgs, 
as if there were here two rings of circular muscles There is 
no kind of armature 
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"The proglottides immediately following the head are 
broader than the subsequent ones , they soon, however, 
narrow, and only very slowly widen a gam The sides of the 
proglottides are straight and almost parallel, and, although 
they project very slightly at their hinder end, they do not 
overlap the succeeding segment The posterior proglottides- 
are almost three times as long as they are broad, and instead 
of having square ends they have rounded ones, and are 
swollen in the middle Their contents seem to be a roomy 
uterus with numerous large ova The reproductive pores are 
alternate ” {Shipley <k Romett ) 


Genas II ECHENETBOTHRHJIff van Beneden, 1850 


Synonyms — Bothnoctphulus of Rudolph], Leuckart, Bremser, 
Dujardm, etc 

JRhmebothnum Linton, 1889 
Ttarabothrium Shipley & Hornell, 1906 


Van Beneden m 1850 described the genus Echeneibothnum 
as follows — “ The four bothndia are placed on long protrac- 
tile stalks , they vary extraordinarily in form, and are cha- 
racterized by regular grooves which develop over the entire 
length of these organs, and which make them appear like the 
suckers of an Echeneis Type-species — Echeneibothnum, mini- 
mum van Beneden, 1850 ” 

Bremser in 1824 figured RudolphTs species B tumidulus 
It appears alm ost certain from the figures of B tumidulus 
Bud and B eckeneis Leuckart that the two speoies are identical 
with E vanabile van Ben , 1850 One of Leuckart’s figures 
suggests that he also had in his collection a specimen of a worm 
which van Beneden later on described as Phyllobofhnum, 
lactuca 


Lujardin m 1850 considered that the above species were 
identical, and he letamed the name B tumidulus, adding the 
following description — •“ Length 10 mm to 160 nun , and 
0 5 Trim to 1 Tnm in breadth Head 1 5 mm to 2 mm broad, 
with four distinct bothndia, m the shape of oval lobes, divided 
into n um ero us transverse areolse, and also further divided by a 
longitudinal partition into two parts The first segments are 
almost recta ng ular, sometimes contracted and short, some- 
times elongated The last segments are rounded and more 
distinct , the ovaxy forms two brownish patches near the 
posterior edge La the intestine of Torpedo marmoraia and 
Baja pastinaca Leuckart has described the principal modifica- 
tions of shape in the bothndia, which are sometimes almost 
united int o & globular mass, sometimes each, divided into two 

petal-hke lobes bearing areolse, etc ” _ 

Tn 1863 Diesing descnbed the characters of the genus 


von i 
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Echenetbothnum as follows — •“ Body elongated , head con- 
tinuous with the body, or with a separate neck , there is a 
terminal, retractile myzorhynchus and four bothndia facing 
each other, each bothndium bearing transverse areolse, some- 
times divided by a longitudinal partition The posterior 
border of each bothndium is continuous with a contractile 
and mobile peduncle fixe d on the head An os is present on 
the apex of the myzorhynchus Genital pores marginal ” 
Linton (1899) separated those species which had character- 
istic echeneiform bothndia, but were destitute of a myzo- 
rhynchus, from the genus Echenetbothnum, and placed them 
in Rhinebothnum, which he defined as follows — " Body 
articulate Head continuous with the body or separated 
by a neck, merging into segmented body, or separated 
by a constriction Bothna four, opposite, or m lateral or 
marginal pairs, faces divided into loculi by several or many 
transverse and one or few longitudinal muscular partitions 
mounted on slender pedicels, very versatile, unarmed , myzo- 
rhynchus none Genital apertures marginal/ 1 

It will be noted that an van Beneden’s original description 
no mention is made of a myzorhynchus Braun states that the 
myzorhynchus is generally long and powerfully developed, 
but that it may abort in old ,age The writer accordingly 
considers that the genus Rhinebothnum xb synonymous with 
Echenetbothnum, the latter having priority 

Braun (1900) defined the characters of the genus Echenet- 
bothnum as follows, and divided it into two aubgenera — 
Diecobothnum van Ben , 1871, and Rhinebothnum Linton, 
1889 — " Scolex with four long stalked bothndia, very mobile, 
whose inner surface is divided by one or two longitudinal 
and numerous transverse septa into two or three longitudinal 
•senes of areolae When stretched, or strongly contracted, the 
areolae may disappear Pores alternating Anterior myzo- 
rhynchus generally long and powerfully developed, hut may 
abort m old age Neck short or absent Cirrus spiny ” 

In another part of this volume the wnter gives reasons 
for considering the genus Eiscobothnum distinct from the 
genus Echenetbothnum Braun (1900) concludes that m 
Echenetboiknum (1) the areolae may disap pear, (2) the 
antenor myzorhynchus may abort in old sfcrobil®, (3) the neck 
is short or absent, and (4) the cirrus is spiny 

Diesing states that there is a terminal os at the apex of the 
myzorhynchus, and that the genital pores are marginal 
Beauchamp (1905) erected the tnbe Echeneibotlinnes, m 
which he included the genera Echenetbothnum and Dtscobo f h- 
num He agreed that the characters of the genus Echenet- 
bothnum were well defined, but pointed out that ** when the 
question of species arises, difficulties begin, and whoever has 



ECHBHEEBOXHBIUK. 


211 


seen living examples of these animals -mil understand that a 
specification is praotically impossible (see van Beneden’s 
drawings) Neither the number of loculi, which is perhaps 
fairly constant (but regarding which mistakes can be easily 
made, as I will show), nor the general shape of the bothndia, 
nor the presence or absence of a myzorhynchus (on which 
Linton has founded his genus Rhinebothnum) are characters 
above criticism Finally, the length of the neck and the law 
of the growth of the segments are characteristics of a 
variety, or of an individual, rather than of a species It thus 
follows that in the genus there is, perhaps, not a single species 
which can be clearly differentiated from the others Without 
speaking of Linton’s species, certain authors have united, 
under the name E tumidulum, the E vanabile and E minimum 
of ran Beneden, which nevertheless seems fairly distinct E. 
sphcericephalum Diesing has been identified with E vanabile, 
and E affine Olsson with E dubmm van Ben , of whose 
individuality one of my observations might make me doubtful 
- In Banyuls I found two forms that seemed distinct, 
although I would not absolutely affirm this The most common 
of these I identify with E vanabile, although it differs from 
this species in several ways The other did not seem to me to 
fit in with the description of any species, but I would not 
venture to oreate a new species ” 

The author is fully in agreement with the above remarks 
The characters of the genus Echeneibothnum are emended as 
follows — The four bothndia are either sessile or peduncu- 
lated , they vary extraordinarily m form, but are generally 
characterized by regular grooves which develop over the entire 
surface of these organs, and which make them appear like the 
suckers of an Echeneis, genital pore marginal Type-species 
Echeneibothnum minimum van Beneden, 1850 


Key to Species 


1 Bothndia Y-shaped owing to half of each 

being split longitudinally into separate 
parts 

Bothndia not so divided . . 

2 Bothndia split into two halves, due to the 

presence of a transverse hinge 
Bothndia not divided by a transverse hinge 
-51 Faces of bothndia split into a senes of 
transv erse loculi, not divided longitudin- 
ally 

Faces of bothndia divided into three 
longitudinal rows of loculi 
Faces of bothndia topically divided into 
loculi by numerous transverse and a single 
longitudinal septum , extremely variable 
in form 


JB tiffidum, p 225 

2 

E fiexiU, p 218 
3 


E minimum, p 212 
E caneellatum , p 223. 


E tumidulum, p 215, 
l» 2 
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(1) Echeneibothnum minimum ran Ben., 1850. (Figs 90, 91, & 
92.) 

Synonyms —E trygomx Shipley & Hornell, 1906 
3 3 Ttarabothnum javamcum Shipley & Hornell, 1906 

Ehmeboihnum sOSplei/i Southwell, 1911 

? Anthobothnum ceglontcum Southwell, lwl-J 

Prom (1) BUnoptera javamoa, (2) Dasybatus wcdga un& D. 
huMi, Pearl Banks, Ceylon Hornell ; Southwell (3) Gar- 
charias sp , India Pearson 

“ Strobda 16 mm to 17 mm. in length, and so fane that it 
can hardly he seen with the naked eye It consists of not more 
than 16 segments, the first segment being 'nearly square and 
the last five or six times longer than broad The bothndia 
are divided Into eight or ten areolae which can be separated in. 
the middle. The adult worm is distinguished by the long staS 
spines at the base of the cirrus The male pore opens laterally 



Fig 90 — ■Echeneibothnum minimum Heads, magnification unknown. 

(Alter vim Beneden ) 

near the middle There are four mobile bothndia which are 
very variable m shape ; they are pedunculated Myzorhynohus 
not pronounced There are folds all along the length of the 
bothndia, and sometimes these are divided in the middle by 
a deep furrow Eight or ten areolae may be seen The pmes 
are alternate The cirrus may be half the length of the body* 
it is armed with small spines, and its base is swollen and arm«i 
with very large spines The vaginal pore lies anterior to the 
oirrus pouch In gravid segments the genital pore may W 
situated posteriorly 

*' The species is very ^similar to Boihnocephalw echenet* 
Leuokart, but differs from it (1) m being smaller, (2) in tne 
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absence of a neck, and (3) by having fewer segments Bothrio • 
•cephahts tuimdidm Rud is not exactly like J3. echenets ” 
(van Beneden ) 
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Echeneibothnum trygoms Shipley &. Hornell, 1906 

“The worm measures from 8 mm to 15 mm and the 
head has a -width of nearly 1 mm The neck passes into the 
head like the stem of a goblet into the bowl, so that the 
bothridia are not pedunculated The inner face of each 
bothndium bears seven oi eight areolas stretching across the 
bothiidmm, and thus theic is no median longitudinal lme 
There is a stout neck broadei than the succeeding segmented 
part The postenoi segments are about five times as long 
as broad Pores 2 ” ( Shipley <L Hornell ) 

This species is inseparable from E minimum van Ben 



Fig 92 — Ec?ieneibo<7irxii'm. minimum o, head, viewed cnfaee, x 10 , 
b, a hathndium, X 16 (After Southwell ) 

Tiarahothnum javamcum Shipley & Hornell, 1906 

The characters of the genus Tiarabothnum are — •“ About 
11 mm to 12 mm long Head with four sessile bothridia, 
each divided into twelve transverse areolas , the bothridia 
can be raised off the head anteriorly Two stout muscles enter 
the head laterally and split up into four muscles on caoh 
side, two of which are inserted into each bothndium Definite 
neck present, provided with an extensile collar Proglottides 
with slightly concave sides, divided from each other by 
perfectly flat partitions Genital pores alternate Perns 
with numerous spines ” ( Shipley & Hornell ) 

The genus Tiarabothnuni is clearly synonymous with 
Echeneibothnum, from which it is said to differ only m having 
the bothndia sessile instead of pedunculated The species 
T javamcum appears to be indistinguishable from E minimum 
van Ben , except that m the former there is, according to 
some authors, a well-developed myzorhynchus 

RhinebQthrium shipleyi Southwell, 1931 (Fig 92 ) 

“ The head consists of four bothndia borne on long, triangular, 
flattened, and very versatile stalks The face of each both- 
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ridium is long and narrow, and is divided by transverse septa 
only into ten unpaired areolae There is no longitudinal 
septum Each bothndium is 1 mm long and approximately 
0 3 mm broad The ends are rounded, and the whole both- 
ndium is fringed with a dehcate irregular membrane In 
the contracted state the bothndia are often roughly semi- 
circular in shape, with the areolse either on the concave or the 
convex surface The breadth of the head vanes with the 
state of contraction and with the disposition of the bothndia, 
but averages jibout 1 8 mm There is no my 20 rh.ynch.us 
Immediately posterior to the head is a swollen bulbous portion, 
triangular in shape, with the apex passing mto the pro- 
glottides There is no neck, although the first few transverse 
divisions between the proglottides are faint and indistinct 
The first segments are shallow , 0 3 mm m breadth, and much 
broader than long, and they continue so up to the last few 
(6 to 8) npe segments, which latter are square, and then 
slightly longer (1 2 mm ) than broad (0 9 mm ) The largest 
of our specimens was 60 mm long and the smallest 42 mm 
Most specimens were whip-like m appearance, the maximum 
breadth being attained at a distance of about 30 mm from the 
head, and they continued the same breadth to the end This 
anterior part of the worm is apt to be of uneven breadth, which 
fact is doubtless due to irregular contraction The posterior 
and npe proglottides are of varying shades of a dark brown 
colour The genital pores are lateral and irregularly alternate 
In some specimens the edges of the proglottides in the middle 
region of the worm were slightly sahent ” ( Sovthuett ) 

This species only differs from E minimum in being larger 
and composed of a much larger number of segments 
Van Beneden definitely stated that in E minimum not more 
than fifteen segments were present In spite of this fact 
the writer considers that the two forms are identical, as m each 
case the head bears only transverse areolre 


(2) Echeneibothnum tumidulum (llud 1819) (Figs 93, 94, & 
95) 

Synonyms -Bothnocephalus tam&toX ud, 1819 
T J BothnbcephaUis ecbmett LeucUit, 1819 

582S25 'Sttsspi HL* 1906 

? Si 2Sr££ 

Imuivlm, and thls speeiea.but it apparently belonged 

S“tbf^n5 ®£2*£2» Budolpbie de.enpt.on of 
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he worm is as follows “ Each bothnum has two oval, not 
very thick, divisional lines, with transverse- stripes Neck 
very short First segments very narrow and elongated, 

the following ones subquadrate ” 

Bremser sent to Rudolphi a worm which measured 5 lines 



Fig. 93 — Eehtnetbothnum tumxdulum Heads, magnification unknown. 

(After Leuokart ) 

in length “In the head each bothrfdium has two ndges, 
each of whioh is divided by a single elevated median line W 
the longitudinal axis The rest is divided by three t rans verse 
etnpes Neck short and narrowing posteriorly First seg- 
ments narrow and elongated, the following ones are broader 
■and shorter, subquadrate, with obtuse angles. The neaa 
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vras unarmed, the bothndia have a transverse ridge with 
stnpes, placed regularly, but some differ from others” 
Bremser’s figure of this species 10 reproduced in fig 9i 
In 1819 Leuckart described Bothnocephalus echeneis from the 
same host and gave figures (fig 93) 

Fig. 94 



Fig 95 



neibothnum ceylomcnm Shipley & Hornell, 1906. 
jength from 8 mm to 2 5 om 

four short arms or bothndia *2 

being a terminal one at each end and P& T 
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stout , neck present Lateral margins of segment convex 
The reproductive pore is median ” (Shipley & HomeH ) 

This species is indistinguishable from E tumidulum (Bud , 
1819) The presence of a median reproductive pore is, 
however, unusual Zschokke observed a similar condition m 
E myhobatis aqmlce, but concluded that the appearance was 
due to torsion of the segment 

(3) Echeneibothnum flexile (Linton, 1890) (Figs 96, 97 
98, & 99 ) 

Synonyms — JRhtnebothi lumfleitle Linton, 1890 

Echeneiboth) turn walga Shiplev & Hoinell, 1906 
JEcheneihoth turn tmtqma Southwell, 1911 

From Dasybatm walga and D uamak, Pearl Banks, Ceylon 
Homell , Southwell 

“ Bothria four, opposite, long, slender, versatile, attached 
at middle point to head by moderately short pedicels Pace 
of each bothnum with numerous locuh m two longitudinal 
rows, forty, more or less, in each row The slender, free ends 
of the bothria very versatile, bending readily m any direction, 
but especially in the plane of the supporting pedicel and 
axis of the body An apparent hinge m middle of face of eaoh 
bothrium opposite the pedicel No head, strictly speaking, 
except what is formed by the bothna and their pedicels 
Myzorhynchus none Neck short, cylindrical, merging imper- 
ceptibly into the body Segments begin near the head 
First distinct segment broader than long, very soon becoming 
squarish, then longer than broad , mature segments six or 
eight tunes as long as broad, subcyhndneal or fusiform, 
narrowed at the extremities Genital apertures marginal, 
about middle of segment , cirrus echinate Maximum 
length 16 mm , length of posterior segments from 
1 to 1 6 mm , breadth 0 2 to 0 32 mm Habitat — Trygon 
centrum, spiral valve, twenty-five specimens, Wood’s Holl, 
Massachusetts, August 10, 1887 E minimum is 

characterized by having the bothna crossed by eight or ten 
transverse septa, while R flexile has m the neighbourhood 
of forty ” (Linton ) 

The hinge in the middle of the face of each bothndmm 
appears to differentiate this species from all others of the 
genus Echeneibothnum 

Echeneibothnum walga Shipley & Hornell, 1906 

A single specimen was obtained by the above authors, and 
this measures 7 mm in length and about 200 fi in breadth 
The postenor segment was said to be npe and the animal 
probably fully grown The head breaks up into four long 
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stalks each bearing two bothndia or rather two halves of a 
bothridium Tlie stalks measuie about 1 mm Each half 
of the bothndium bears n double row of some twelve areolae 
(total tw eniy-four), which are not rounded off towards the 
longitudinal median partition Nock very shoit cirrus 



Fig - 9G —Echcnnhofhi mm flexile a, lend, X 45, b, entire ■worm, x 22 

(After Linton ) 


spmy, genital pores apparently regularly alternate The 
species is characterized by having each bothndium hinged m 
the middle, and is indistinguishable from E flexile (Lmton 
1890) 

Echeneibothrium insignia Southwell 1911 

Delicate worms 3 cm m length , the head measures 1 4 mm 
across when fully expanded, and bears four leaf-bke bothndia, 
each bothndium is constricted on both sides of its long axis. 
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About eighty segments were counted, and the posterior ones 
were not npe 

The type specimen of E tnatgma and three others from 
D Luhh have been carefully re-examined by the author, 
who is now of opinion that the worm is probably identical 
with E fiextle Linton, 1890, in spite of the difference in size 
The anatomy of this species has not been described, and it ib 
unfortunate that in only one specimen were mature proglottides 
found, and these were so badly preserved that it was impossible 
to make out the finer details of their morphology 



Fig 97. — Echcnexbothnum flexile Entire worm, x IS, 

(After Shipley and Homell ) 

Head The peduncles of the bothridia vary very much in 
length , sometimes they aie very long indeed, whilst at other 
times the botlindia appear almost sessile Tfre number of 
loculi on the bothridia also vanes from about twenty-six to 
thirty-eight, and whilst the longitudinal septum was clearly 
visible in most bothncba, it could not be seen in others Thus 
in one worm one bothridium was divided longitudinally and 
three bothncba were apparently undivided In the latter case 
the loouli had the appearance of being transverse and undivided 
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m they are in E. minimum, but E insignia differs from 
E minimum m having each bothndium hinged m the middle 
me neck also vanes in length within wide limits , in two 

W8S VCry Iong and m two others (7 n nn g ) it was 

^ ^ e / erfi7W There are from about eighteen to- 
twenty-six testes , at first they are arranged in two lateral 



Fig 98 — Echeneibothnum fiextU Entire worm, X 20 
(After Southwell ) 

rows, one on each side of the median line The cirrus 
pouch liespostenorly to the vagina and is cylindrical in shape, 
extending almost to the longitudinal axis of the segment* 
The cirrus is club-shaped, and appears to be devoid of spines 
On leaving the cirrus pouch the v&s deferens forms a coil 
near the antero-postenor axis of the segment and anteriorly 
to the cirrus pouch The fully mature segments are about 
four times as long as broad, and in these the cirrus pouch 



222 


PHXt/IiOBOTHEUDiE 


becomes bent posteriorly. The gemfcal pore bes m the anterior 
half of the segment 

Ovary and Vagina In full development the ovary occupies 
the posterior quarter of the segment and is bilobed and 
very prominent The vagina is a wide tube situated anteriorly 
to the cirrus pouch From the pore it runs straight to the 
median antero-posterior axis and then turns posteriorly, it 
then narrows and follows a sinuous course to the mid-ovanal 
region, dilating into a small receptaoulum seminis 



Fig 99 — Echeneibothnum flexile A, mature Begin out, X125, B, fcranBvorso 
section of mature segment about region of testeB , O, transverse 
section of maturo segmont through cirrus pouch, X 480 (On g ) 


Hhell Gland This is a very small granular organ situated 
between the lobes of the ovary 

Vitelline Glands These consist of two strips of glandular 
tissue, one lying parallel to each lateral margin 

Uterus The rudimentary uterus consist® of a cylindrical 
mass of granules running in the antero-postenor axis. Eggs 
unknown 
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(4) Echeneibothnum caucellatum (Linton, 1S90) (Fig 100 ) 

Synonyms — JRJimebothrium cancellation Linton, 1890 

Eeheneibothi turn jaiamcum Shiplej & Hornell, 1906 

From ffliinopterayamnica, Pearl Banks, Ceylon Hornell 
“Head with four lateral bothna winch are elliptical and 
mounted on short pedicels , faces of bothna with about twenty- 
id loculi, arranged somewhat tnlineally, antenor margins 



Tig 100 — Echeneibothnum cancellation Head and neck, and a hothridinm 
greatly enlarged, magnification unknown (After Shipley and 
Hornell,) 


of bothria free, slightly projecting, posterior margins appressed, 
neck broad and flat at base of bothna, somewhat constricted 
behind- head and almost immediately crossed by fine, closely- 
crowded, transverse lines distinct segments make their 
appearance 1 mm or less back of bead , the segments are 
much broader than long throughout the length of the strobile 
until near the postenor end, where they are as long or even 
longer than broad , they are convex on the margins, so that 
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the marginal outline of the strobile is creuulate ; the chain of 
posterior segments is rather momhform , the anterior and 
median parts of the body are crossed at more or less regular 
intervals by distinct transverse Lines which give rise to the 
deceptive appearance of elongated, transversely wrinkled 
bothna , body rather flat and thin , length 25 mm , breadth 
1 to 1 5 mm , genital apertures marginal, cirrus eehinate ” 
(Linton ) 

The presence of three rows of loouli on the face of each 
bothndium differentiates this species from all others withm 
the genus 



Fig 101 — Echeneibotliniim trtfidum Head, magnification unknown 
(After Shipley and Home'll ) 


Echeneibothrium javamcmn Shipley & Hornell, 1906 

“ length from 9 to 12 mm Neck one-third to one-half body 
length The head is 1 mm broad and consists of four peduncu- 
lated pad-like bothndia, somewhat triangular in shape Each 
is traversed by two longitudinal and a number of transverse 
ndges separating the surface into a number of areolas, one of 
which is apical At the base of each bothndium there are 
seven areolas, and these are followed by seven rows of three, 
the central row being ended by the apical areola The bases 
of the four bothndia fuse together Myzorhynehus absent 
Neck and strobila striated In the npg proglottid the central 
uterus and the lateral yolk glands take the form of a coil with 
three limbs The genital pores are lateral and alternate m 
pairs , the cirrus is armed ” (Shipley <L Hornell ) 

The wnter considers this species identical with E cancel * 
latum (Linton, 1890). 
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(5) Echeneibothnum trxfldum Shipley & Hornell, 1906. 

(Rg. 101.) 

From Dasybatus walga. Pearl Banks, Ceylon Shipley and 
Hornell 

“ Worms 6 mm or 7 mm in length The head bears four 
leaf-like bothndia, stalked and very mobile The basal or 
posterior half of each bothndium is single and carries nine 
transversely elongated areolas The proximal end of each 
bothndium is, however, split into two halves, and each half 
bears nine rounded areolas There are thus, altogether, twenty- 
seven areolas, viz , nine large and eighteen small 

“The bothndia are pedunculated There is no myzo- 
rhynchus The genital pores are lateral and irregularly 
alternate ” ( Shipley ds SomeU ) 

Nothing is known of the anatomy pf this species The form 
of the bothndia separates it from all others within the genus 

Species inqtterenda 

Echeneibothnum Simplex Shipley & Hornell, 1906, is appar- 
ently a synonym of PhyUobothnum vanabile (Linton, 1889) 


Genus HI MYZ0PHYLL0B0THRIUM Shipley & Hornell, 

1906. 

S} nonj m — Rhoptt obothnum Shipley & Hornell, 1906 

The emended diagnosis of this genus is as follows — The 
head consists of four leaf-like bothndia, pedunculated or 
sessile , the terminal portion of each bothndium may be 
differentiated as an areola Myzorhynchus present, bearing 
four suckers 

MyzophyUohotbnum rubrtun Shipley & Hornell, 1906. (Pies 
102, 103, & 104 ) 

Synonj m — JShoptrdbothnum myhobatidis Shipley & Hornell, 1906 

From Stoasodon nannan and JEtomykeus maculatus. Pearl 
Banks, Ceylon Hornell , Southwell 

Shipley and Homell's specimen measured 8 cm in length and 
about 400 /a in breadth , the head measured 1 mm in breadth 
and consisted of a terminal myzorhynchus which carried four 
almost terminal suckers , the myzorhynohus is flanked by four 
sessile bothndia bearing at their apex a small ■ KhinVwmng 
(? sucker) , neck practically absent The last few segments, 
which were npe but not gravid, measured about 1 5 mm m 
length and 400 p in breadth The edges of the proglottides 
are practically straight and not salient ; the genital pores are 
vox. x. Q 
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' situated at the middle of the lateral margin and are irregulaily 
alternate 

Bead The head consists of four oral sessile bothndia 
having somewhat thickened margins , no trace of the 
“ thickening " ( 2 small sucker) mentioned by the authors as 
occurring on the margin of each bothndium were seen, even 
in the co-types According to the state of contraction of the 
bothndia, the head assumes various shapes and Buses , it 
measures from 700 to 900 p m length and 600 to 870 p m 
breadth There is a central myzorhynchus which bears 
at its extremity four large sessile suckers, each having a 
diameter of about 180 p The neck is very short On 
reaching maturity the segments appear to be shed , as a 
result, gravid ones have not been described 



Fig 102 — Myzopht/Uobothrium rxibrum Head, magnification unknown 
(After Shipley and Hornell ) 

Testes The testes are either oval or globular, and they 
vary in number from about 140 to 180 , they occupy the whole 
of the dorsal surface except posteriorly, where the ovary 
occurs , when fully developed each has a diameter of about 
36 p 

Vos deferens The cirrus pouch is situated posteriorly to the 
vagina and vanes m size from about 140 to 160 p in length 
and from 90 to 110 p m breadth The cirrus is unarmed , 
the vas deferens is long and lies coiled both within the pouch 
and outside it . 

Ovary , This is a large bilobed organ situated posteriorly 
and made up of acini of various shapes and sizes* 
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Vagina From the pore the vagina runs inwards, anterior 
to the oirrus sac, the portion in front of the latter beinr 
dilated At the median extremity of the pouch it curves 
•and runs posteriorly, dilating near the ovary into a small 
globular receptaculum seminis having a diameter of 30/<. 
Both in front of and posterior to the latter organ the vagina 



Fig 103 — Mytophyllcbathnum rubrum Mature segment, X 69 
(After Southwell ) 


is thrown into a coil The extremity of the posterior con- 
volution is continuous with the oviduct 
Shell Gland Hus is a conspicuous granular organ lying 
between the two lobes of the ovary and measuring about 60 
by 40 ft 

Vitmine Glands Only the rudiments of these glands have 
been seen, along the lateral margin 

q2 
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Uterus The rudimentary uterus consists of a solid granular 
mass extending from, the ovary to the level of the cirrus pouoh 
Eggs unknown 

Bhoptrobothrium myhobatidis Shipley & Borne)), 1906 
g 104) 

The genus Rhopirobolhnum Shipley & Hornell, 1906, was 
defined as follows . — “ Minute forms , head with four bothndia 
surrounding a myzorhynchus which carries four suckers 
Bothndia stalked and leaf-like, with the terminal end cut off 



Vig. 104. — Myzophylldboihrttim mb~um Head, X 60* 

(After Shipley and Hornell ) 

and forming an areola Head extends behind the insertions 
of the stalk of the bothndia and is followed by a neck* 
(Shipley d> HomeU ) 

Type-species . — - Rhoptrobothnum myltobahdts Shipley & 
Hornell, 1906. 

This worm appears to be an immature form of M rubrum 
Shipley & Hornell, 1906 Only one specimen was obtained 
by these authors, “ and that included little more than a 
head ” The anatomy of the species is not known, but the 
presence of four suckers on the myzorbynchus suggests the 
probability of the worm being identical with M rubrum 
Shipley & Hornell, 1906, 
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Genus IV. CAEPOBOTBlRITTK Shipley & Hornell, 1906, emended. 

Body segmented , head with, four bothndia, each bothndmm 
being Y-shaped , the proximal portion is somewhat cylin- 
drical, and from its distal extremity two flaps anse, apposed 
to eaoh other The margins of these flaps may be looiflated 
or not, and they may bear muscular pads at their point of 
origin Accessory suckers and a myzorhynchus may be 
present or absent Gemtal pores and vitelline glands marginal. 
Parasitic in el&smobranchs 

Type-Bpeeies — Carpobotknum ckiloscyUn Shipley & Hornell, 
1906. 

Carpobothnum chiloscylln Shipley & Hornell, 1906. (Figs. 

106 & 106 ) 

Synonym — 9 Anthobothi turn lacimatum % ar brevicolle Linton, 
1889 

From RTiynchobatus djtddenst 3, Urogymnus aspemmvs, and 
■ChtloscyUium tndicum, Pearl Banks, Ceylon Hornell ; 
Southwell 

The worms measure about 10 mm m length and the 
maximum breadth is about 400 y. , they are composed of from 
18 to 25 segments, of which only about the last three are 
mature Ho gravid proglottides were observed The largest 
one measured 4 mm in length and 400 y. m breadth. 
The gemtal pores are irregularly alternate and are situated 
near the middle of the lateral margin There is a short neck 
measuring about 450 y. 

Head The head consists of four peculiar bothndia, each 
having the form of the letter Y , the proximal portion is 
somewhat cylindrical, and from its distal extremity two flaps 
anse, eaoh having entire margins , but the penpheiy of each 
flap is marked by a single row of minute areolae which run 
along the margin of that face of the bothndium apposed to the 
other bothndium in each pair "Where the two flaps anse 
there are a pair of very conspicuous muscle-pads, one on each 
flap There is no myzorhynchus and accessory suckers are 
absent The breadth and length of the head vanes according 
to the state of contraction, but in specimens in which the head 
was preserved in an expanded condition it measured 1 5 mm. 
m breadth and from 500 to 800 y. in length 

No details are known regarding the muscular, excretory, 
and nervous systems 

Testes These vary in number from about 100 to 160, 
they he two, and sometimes three, abreast on each side of 
the vagina and about five abreast antenorly to the cirrus 
pouch When fully developed each has a diameter of about 
45 y. 
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Vets deferens The cirrus pouch hes posteriorly to the vagina ; 
it is almost globular, and extends more than halfway across 
the segment, pushing the uterus towards the aporal margin 
The cirrus is spiny , a number of coils of the vas deferens 
lie within the sac Outside it the vas deferens runs 
anteriorly as a much coiled tube Seminal vesicle apparently 
absent. 

Ovary This is a bilobed organ situated posteriorly and 
composed of a number of large, irregularly shaped acini 
It vanes m shape considerably, each lobe being elongated 
when the segment is extended, and becoming shorter antero- 
postenorly when the proglottid is contracted 



"Pig 105 — Carpoboth num chiloicylhx a, a bothrxdinm, X 150, b, entire- 
worm, x about 100 (After Shipley and HomelL) 

. Vagina From the pore the vagina runs anteriorly to the 
cirrus pouch, and that portion of the vagina in front of the 
sac is dilated At the median extremity of the latter it 
turns sharply and runs backwards in the middle line to 
the ovary, dilating near the latter organ into a pyriform 
receptaculum semirus 

Oviduct The oviduct is very long and opens to the uteru» 
opposite the genital pore 

Shell Gland This is a very conspicuous ring-shaped organ 
lying between the two lobes of the ovary and having a diameter 
of 90 ft. 

Vitelline Glands These are narrow, densely granular organs 
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lying close to the lateral margins of the segments and staining 
deeply. 

Uterus j$To gravid uterus has been seen the young organ 
consists of a central tube with irregular walls, which later on 
becomes sac -like It extends in the median line almost to the 
anterior margin of the segment, but posteriorly it terminates 
near the anterior extremity* of the ovarian lobes Its posterior 
extremity is blind, the oviduct, as noted above, opening 
into it at about the level of the genital pore 



Fig» 106 — Carpobothnum ehiloscyllxt Mature segment, X 35. 
(After Southwell ) 


Genus V. PITHOPHOEUS Southwell, 1 925 

Body* segmented , head consists of four bothndia, stalked 
or sessile ; each is globular (rarely cylindrical), hollow, and 
open both anteriorly and posteriorly , accessory suckers absent; 
myzorhynchns present or absent Genital pores marginal; 
vitelline glands lateral Parasitic in elasmohranchs ' v 
Type-species — PtOwphorus telraglobus (Southwell, 1911) 
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Pithophorus tetraglobus (Southwell, 1911) (Figs. 107 & 108.) 

Synonym : — Orygmatubothi turn tetraglobum Southwell, 1911. 

From Bhynchobatus djtddensts, Pearl Banks, Ceylon. 
Southwell 

Worms up to 9 5 cm m length, about 1 mm m breadth, 
and made up of about 70 segments Last proglottid 3 mm m 
length and 900 ft in breadth , genital pores irregularly alternate, 
and situated either a little in front of, or a little behind, the 
middle of the lateral margin of the segment 

Head lie head measures from 4 to 6 mm in breadth and 
consists of four globular bothndia whioh are attached by a 
broad and rather long stalk whioh runs parallel to the long 
axis of the worm Each bothndium measures about 1 6 mm 
in length and the same in breadth , they are hollow, and open 
both anteriorly and posteriorly to the exterior by a wide slit 
There is no myzorhynchus 

Neck The neck is roughly cylindrical in shape, tapering 
posteriorly, and is lOjnm in length 



Fir 107 — Ptthophorua tetraglobus Head, X 0. 

(After Southwell ) 

Details regarding the muscular, excretory, and nervous 
systems are lacking 

Testes The testes vary m number from about 130 to 170. 
Of these about 80 are situated aporally, whilst on the pore side 
about 40 testes lie anteriorly to the cirrus pouch and about 
30 posteriorly to it In full development each has a diameter 
of about 55 ft 

Vas deferens The pouch lies posteriorly to the vagina ana 
is a large, somewhat pyriform organ extending almost halfway 
across the segment, and measuring about 250 by 190 ft The 
terminal part of the cirrus is armed with very minute spines 
in mature segments only, and a nulnber of cods of the vas 
deferens he within the pouch Anteriorly to the median 
extremity of the sac the vas deferens forms a number ot 
coils in the median plane In very npe segments the rernams 
•of the vas deferens form a conspicuous structure in the anterior 
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paxt of the median axis of the segment S eminal vesiole 
apparently absent. 

Ovary When fully mature the ovary is a prominent bilobed 
organ extending from the posterior margin of the segment 
half the distance to the cirrus pouch Each iving is shaped 
like an isosceles triangle, "with the apex pointing anteriorly. 



the bases of each triangle resting on an oblong stop of ovarian 
tissue It is composed of a number of very large acini 
Vagina From the pore the vagina runs in the median 
direction in front of the cirrus pouch. At the internal 
extremity of the latter organ it turns suddenly and runs 
posteriorly as a coiled tube in the middle hue Receptaculum 
seminxs apparently absent. 
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Shell Gland In mature segments this is a very prominent 
nng-like structure situated between the two lobes of the ovary 
and having a diameter of about 110 /* 

Vitelhne Glands These consist of wide bands of small acini 
r unning along each lateral margin of the segment. 

Uterus In the ripest segments the uterus consists of a 
narrow coiled tube running along the antero -posterior axis of 
the segment 


Family II. ONCHOBOTHBIIDiE Braun, 1900. 

Synonyms — Oncbobothni Rud., 1810 

Tnbe Phyllacanthiens van Ben , 1850. 

Subtribe Onchobotlina Diesing, 1850, pro part* 
Subfamily Phyllac&nthma Corns, 1803 

Scolex armed with four pairs, or four groups, of simple or 
compound hooks Bothnia sessile or only sbghtly pedun- 
oulated Pseudosoolex present m one genus, accessory suckers 
present or absent Genital poxes regularly or irregularly 
alternate. Eggs praotically unknown 

Type-genus — Onchobothnum (Budolphi, 1819). 


Key to Genera* 


A Each botbndinm is divided into three 
loculi by two transverse septa . . . 

B Each bothndram is divided into two 
loculi by a transverse septum .... 

C Bothndia uudmded . ... 

1 (a) Each bothndium armed with two 

pans of bifurcated hooks 

(b) Each bothndium armed with two 

pairs of simple undivided hooks . 

(c) Each bothndium armed with hue pair 

of simple hooks, each of which may 
bear a tubercle oi liair-hke process 

(d) Each bothndium armed with a pair 

of hooks, one of which is bifurcated 
and the other trifurcated . . 

2 (a) Hooks bifurcated and anterior. 

(b) Hooks not bifurcated, situated neai 
each lateral extremity of the 
septa: — 

(1) Pseudoscolex present . 

(2) Pseudoscolex absent, hooks equal 

XU 8128 • • « • • • 

(3) Pseudoscolex absent, hooks un- 

equal m size .... 

3 Hooks bifurcated or xose-thoxn-sbaped . 


2 

3 

[p 238. 

AC Ah THOBOTHBIUM, 

[p. 260. 

Camjobothbium, 

[p 285. 

0.\CHOBOTHBIOM, 

[p 271 

P&ATTS OTHB3BJ1, 
TJncibu.ocoi.abib, 

{jp 265 

[p 288 

THIl 8ANOCKPHAI.OM, 

[(sea Appendix) 
SBINUOOOI.OS 

Yobxbma,p 285 

PXDtBOTHBTCM, p 270 
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Genus I OKCHOBOTHRIUM (Rudolphi, 1819), Blaumlle, 1828. 

The bothndia are armed antenorly with two simple hooks 
which may bear secondary tubercular or hair-like processes , 
each bothridium is divided into three loculi by two trans- 
verse septa 

Type-species — Onchobofhnum pseudo-vncinaium (Rudolphi, 
1819), Beauchamp, 1905 

Only one species of this genus has been recorded from India, 
namely — 


Onchobothrium farmen (Southwell, 1911) (Figs 109, 110, & 

Synonym — Calhobothnum farmen Southwell, 1911 

From Dasybatua kiihlt. Pearl Banks, Ceylon Southwell 
Preserved specimens measure about 6 cm in length and 
have a maximum breadth of about 2 2 mm 

A large number of very shallow segments ocour behind 
the neck, and these gradually lengthen posteriorly , the last 



Fig 109 — Onchobofhnum farmen A. pair of hook*, showing spmule, X 106. 

(After Southwell) 

proglottides vary in size from 1 1 to 1-2 mm in length and 
I 0 to 1 5 mm in breadth , the genital pores are situated 
sbghtly behind the middle of the lateral margin , they are 
irregularly alternate and not unilateral as originally stated 
Head The head is very large , it measures about 3*4 nun. 
m length and its greatest breadth is about 4 mm , it is 
borne on a pedicle which is about 3 mm in length ; there 
are four oval bothndia, and these, although quite distinct 
from each other, are united by tissue from the sntenor face 
of the head as far back as the middle areola in each bothridium. 
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The shape of the bothndia vanes, but they measure about 
3 mm m length and 1 3 mm m breadth , the surface of 
each is spbt up by two septa into three unequal areolae , 
between the centre of the head and the most anterior areola 
of each bothndium there is a minute accessoiy suoker Over- 
hanging the antenor margin of the anterior areola of each 
bothndium there is a pair of simple, curved, hollow hooks, 
slightly unequal m size , they are not united at their bases, 
but the base of one hook appears to articulate into that 
of the other The measurements of tko hooks m three 
specimens are as follows — Larger hook, 450, 515, and 600 p ; 
smaller one, 410, 455, and 540 p _ Under high-power 
magnifications a curved, tapering, haw-hke,spinule, measuring 
from 45 to 55 p m length, and having a maximum diameter 
of about 8 p, can be seen arising from near the base of 



Fig 110 — Onchobothnum farmcn Horizontal sootaon of mature 
segmont, Y 40 (After Southwell ) 


the outer (lateral) margin of each hook These spmules had 
not been seen when the original description of this worm 
was written , consequently they are not shown m the original 
drawings 

Neck The neck is swollen and measures about 2 mm. in 
length and 1 5 mm m breadth 

Muscular System The longitudinal muscular system is 
strongly developed and consists of a single layer of about 
eighty large oval bundles, each of which measures about 90 by 
25 pm transverse section , they are largest on the mid-dorsal and 
mid-ventral surfaces, and become smaller towards eaoh lateral 
margin , immediately below the cuticle (whioh has a thickness 
of about 30 p) there is a great development of subcuticular 
muscle Dorso-ventral fibres are plentiful, and they can be 
seen running between the bundles of longitudinal fibres ; 
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a layer of circular muscles lies internal to the longitudinal 
muscles 

Testes There are about 100 testes , when mature each, 
one measures about 80 /a , they are situated dorsally, and 
lie in the oentral field , laterally they do not extend to the 
excretory vessels on either side, but they occupy practically 
the whole of the segment in the antero*postenor direction , 
they begin to atrophy when the ovary develops 

V as deferens The pore is situated very slightly behind the 
middle of the lateral margin , in mature segments the cirrus 



Hg 111 — Onchobothrtum farmen Horizontal section, shotting 

developing uterus, X 46 (After South we 12 ) 


pouch is conspicuous, and extends internally a little median 
to the excretory vessels, it measures about 450 by 170 ft 
and lies posteriorly to the vagina between the dorsal and 
ventral excretory vessels The cirrus is very muscular 
but not spiny , part of the vas deferens lies coiled within the 
cirrus pouch , after leaving the latter organ its course could 
not be traced 2*To seminal vesicle was seen 

Ovary. This lies at the posterior extremity of the segment, 
and its appearance vanes very considerably as it becomes 
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mature , at first it consists of a few aorni arranged m a fan- 
shaped manner on each side close to the exoretory vessels, 
these being connected by a delicate transverse bridge of 
ovanan tissue When fully mature the acmi are disposed 
along three sides of a square, the lateral limbs and the posterior 
part, each measuring about 800 (i, it is composed of slightly 
club-shaped follicles having a length of about 70 p. and a 
diameter of about 50 p 

The vagina is a conspicuous muscular organ 
The vitelline glands and the uterus do not differ from those 
of the type-species Eggs unknown 


Genus II. ACANTHOBOTHBIUM van Ben , 1860 


The four bothndia are each armed with two bifurcated 
hooks , each bothndram is divided into three loculi by two 
transverse septa 

Type-species — Acanthobolhnum coronatum (Budolphi, 1819), 
van Ben , 1850 

Key to Spectes 


1 The prongs of ench hook are equal in 
length 

Outer prong of each hook shorter than 
inner prong . ... 

2. Hooks about 230 ft m length, each both- 

ndium ■with a single accessory sucker . 
Hooks 140 to 170 ft in length, each 
bothndium with three accessoxy 
suckers . ... 

3. Worms containing more than 200 seg- 

ments ... 

Worms containing less than 30 segments 
4 Total length of hooka about 400 ft 
Total length of hooks about 20 0 ft 
Total length of hooks about 100 ft , . 


2 

3 

A cot onatum, p 238 


A. tjtmat , p 252 
4 . 

A dujardtnt, p 247 
A macracantnum, p 256. 
A hetdmam, p 260 
A unctnatum, p 243 


<1) Acanthohothnum coronatum (Budolphi, 1819), van Ben , 
1850 (Figs. 112, 113, 114, & 115.) 

Synonyms — Tesma corollata Abild , 1793. 

Tama raja-batn Rud , 1810 
Bothriocephalus coronaitu Rud , 1819 
Bothnocephalua btftircaUts Leuckart, 1819 
Onchobothrutm coronatum (Rud , 1819), Blautville, 1828. 
Onchdboikrtum cot onatum Molm, 1858 
Caliiobothrium cot onatum (Rud , 1819), Dieting, 1863 
Calhobothrtum co> onatum Zsehokke. 1887 
CaUiobothnum cotoUafum Monticelli, 1887. 
Protthecobothrium ui otfumm Hornell, 1912 
OnchobotJn turn tot turn Linton, 1917. 

Tama dytbtoiot MacCallum, 1921. 
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From (1) Dasybatm s Tsuhh and Urogymnus aspemmus. 
Pearl Banks, Ceylon Pearson , Homell , Southwell (2) 
Carchonas sp , off Negapatam, S India Pearson 
The synonymy of this species is somewhat complicated 
Zsohokke states that Abildgaard m 1793 gave a brief descrip- 
tion of thiB worm, which he called Tasnta coroRata, and that 
Rudolphi, in error, confused it with a Rhynchobothnum which 
he named Bothnocephalus coroUatus (Rud Ent u pt 2, 1810, 
p 63) Rudolphi m 1810 described a worm which he named 
T rajce-batis , in 1819 he described the same species under the 
name Bothnocephalus coronatus, and both these parasites are 
apparently the same as that described by Abildgaard under the 
name T corollata Leuckart studied Rudolphi’s T rajce-batis 
and named it B bifurcatus Diesing referred Rudolphi’s 
species coronatus to the genus Onchobothnum, and later (1863) 
placed it m the genus Calliobothnum Siebold stated that 



Pig 112 — Acanth.obothn.um coronatum A pair of bools, X 160 
(After SontbireU ) 

B coronatus Rud is the adult form of Scolex polymer phus, 
and that B uncinatus is an intermediate form Van Beneden 
referred Rudolphi’s species coronatum to the genus Acantho - 
bothrium 

Van Beneden’s specimen had the following dimensions — 
Length of whole worm, 5 to 10 cm Length of hooks 
150 p, , length of fork of hook, 80 ft , length of npe segments, 
6 mm , breadth of same, 3 mm , length of , penis, 500 p , 
eggs, 30 p He (van Beneden) figures a pair of bifurcated 
hooks at the apex of each bothridium, each of the latter bearing 
an accessory sucker. 

Dujardin describes B coronatus Rud as being 5 to 33 cm 
in length Ho accessory suckers are indicated in his figure, 
nor are the bothndia shown subdivided 

Zschokke’s specimen measured 6 to 12 cm in length He 
does not figure the head, but states that the bothndia are 
subdivided into three loculi, each bothndium being surmounted 
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by an accessory suoker and a pair of bifid books , tbe size 
of tbe latter is not given 

Beauchamp’s (1905) specimen measured 13 to 14 om in 
length. He gives no figure, but states that the botbridia 
are subdivided into three loculi, each one being surmounted 
by an accessory sucker , there are a pair of bifid hookB to eaeb 
bothndium, and at the junction of the forks of each 
hook there is a small knob or tuberole. 

Yoshida’s specimens (1917) measured about 20 om. Id length 
had a single accessory suoker in front of each bothndium j 
the hooks measured from 180 to 190 p in length, the inner 
prong being a little shorter than the outer. 

Xn our specimens the largest complete worm measured 
about 8 om m length, and the greatest breadth was about 2 mm. 
The total number of segments (counted under the microscope) 



Eig 118 — Acanthabothriwn coronatum Transverse section of mature 
segment, X 75 (Aftor Southwell ) 

was about 270 , the posterior ones are much longer than 
broad The genital pores are irregularly alternate and situated 
slightly in front of the middle of the lateral margin , the 
opening of the uterus on the ventral surface could be clearly 
seen in many segments 

Bead The head vanes in length from 600 to 825 p and has 
a breadth of from 680 to about 775 p , the four bothndxa are 
each divided into three loculi by two septa, the antenor loculus 
being the largest and the postenor the smallest Each is 
surmounted by a single accessory sucker having a diameter of 
about 80 p , between the accessory suoker and the antenor 
loculus of each, bothndium there is a pair of bifurcated hooks 
having approximately the following measurements —Total 
length, 23 Op, length of handle to bifurcation, 108 w, oi 
inner prong, 134 p\ of outer prong, 130 p In Zsohokkes 
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specimens the hooks had the following dimensions. — Total 
length, 230 /x , handle to bifurcation, 108 y . , inner prong, 
140 fj , , outer prong, 130 y Beauchamp gives the total 
length of the hook as 160 y and of each fork as 100 y 
Neel This measures about 6 mm in. length and has a 
breadth of about 700 ft , it is very muscular 
Muscular System, The longitudinal muscles are very strongly 
developed, especially the internal layer , posteriorly the inner 
bundles decrease m size and become separated from each other 
The circular fil^es are well defined and situated between the 
outer and inner longitudinal fibres 
Excretory System There is a pair of well-developed longi- 
tudinal vessels on each side, the ventral vessel being slightly 



the larger of the two The vagina and cirrus pouch run 
between them 

Nervous System There is a single nerve on each side situated 
laterally to the excretory vessels , it is quite prominent 
The Oemtal Organs agree closely with the description given 
by Zschokke The testes varied in number from about 80 
to 120, and there are always more testes on the aporal side 
than on the pore side The cirrus pouch is pyriform and 
extends almost one-fourth the distance across the segment ; 
a few coils of the vas- deferens he within it Outside the 
pouch the vas deferens runs anteriorly near the middle line in 
a number of irregular coils 

The vagina has its terminal portion (near the pore) dilated 
almost to the size of the cirrus pouch , the oviduct is long and 
opens into the uterus at a point opposite to the genital pore, 
and the posterior extremity ot the uterus is blind The 
utenne pore opens to the ventral surface 
von x y 
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Pr osthecofcothi mm urogyrani Hornell, 1912 

The above species appears to be identical with A c oro- 
natum 

Hornell ’s description is as follows — “ Long slender cestode 
Head elongated, twice as long as bioad, armed with four 
large sessile, elongated and regularly disposed bothridia — each 
lanceolate and tnlocular, with mobile edges and posterior 
tip antenoi extremity of each bothnum tumid, armed with 
a pair of double darlc-brown chitmous hooks Prongs of each 
hook slendei, equal, curved in two planes, the tips projecting 
beyond the anterior margin of the proximal loculus 

“ Heck very long and slender , proglottides very numerous, 
lateral margins slightly curved, posterior sl'ghtly overlapping. 



Eig 115 — Acanthobothnwn coronatum Head, X 32 
(After Hornell ) 

usually twice as broad as long, except for a few of the most 
posterior Length when alive up to 25 cm Breadth of head 
under 1 mm , of typical proglottides 0 75 to 0 9 mm ” 

Hornell states that accessory suckers are absent , the 
size of the hooks is not given, and no mention is made of the 
genital organs 

The head and hooks, and also the size of the worm, resemble 
in a remarkable degree those of A coronatum (Rud , 1819) , m 
fact, the only point in which Hornell’s species appears to 
■differ from A coronatum is the absence of accessory suckers 
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In this connection it is important to note that neaily all 
investigators 'working on the Onchobothindse have experienced 
difficulty occasionally m finding structures admittedly present 
As instances Zsclioldce maintains that in Calhobothnum verti- 
ciUatum there is only one accessory suckei to each bothridmm, 
wheieas all other observers have seen three clearly The author 
has sometimes found it impossible to find the accessory suckers 
m some specimens of A uncmatum (Zsckokke) and A coionatum 
(Rud ) Johnstone had difficulty m finding the third loculus 
in A dujardim , and such instances could be multiplied In 
view of these facts, and of the otherwise close resemblance of 
the worm to A coronatum, it appeals probable that Horaell’s 
species is identical with A coronatum (Rud ) Noting that 
Johnstone saw a third loculus in the bothridium of A dujar- 
dim, Horneil proposed a modification of Diesing’s genus 
ProsthecobotJirium in order to accommodate his (HomelTs) 
specimen, and he accoidmgly re-defined it as follows — 
* Scolex with four elongated sessile bothna divided by trans- 
verse cost® into thiee loculi , no accessory suckers on the 
anterior maigms of the bothndia , a pair of double hooks on 
the anterior margin of each bothnum ” It is clear that this 
emendation cannot be accepted, first because HorneH’s species 
is apparently identical with A coionatum, and, secondly, because 
a form actually exists m which the bothridia are divided into 
two areolse 

The presence ot a uterine pore, or pores, situated ventrally 
has been noted m the following species included in the family 
Oncliobothnid®, viz , Calhobothnum veiticillatum, Calhoboth- 
num lenckarti, Calhobothnum comolutum, Onchobotknum 
nodosum Acanihobolhrmm coronatum, Acanthobothnum unci- 
naium (Zschokke) 

(2) Acauthobothiitun uncmatum (Eud 1819) lan Ben , 1850. 

(Figs 116 & 117 ) 

Synonym — Onchobotln turn uncmatum (Rud 1819) Blainville, 
1828 

From Dasybatus Ituhli and D walga. Pearl Banks, Ceylon 
Southwell 

The worms vary m length from about 3 to 5 cm , one, 
which had. obvjousl\ r died in an extended condition, measured 
8 cm , the greatest breadth is about 1 7 mm 

Each consists of about 250 segments The most anterior 
segments have a length of 30 p the last measure about 
460 p m length and 830 p m breadth, but in all probability 
larger ones occur The genital pores are irregularly alternate, 
and are situated slightly behind the middle of the lateral 
margin 

s 2 
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Head Th e head is almost square and measures about 650 p 
The four botlmdia are as long as the head and have a breadth 
of about 320 p Each is divided by tiro costae into three 
loculi, the antenor loculus being the largest and the posterior 
one the smallest In front of each bothridium there is a 
small accessory sucker having a diameter of fiom 30 to 40 p, 
but these are sometimes difficult to see, although a membranous 
flap is clearly visible Between the antenor loculus and the 
accessory sucker of each bothndium there is a pair of bind 
hooks, the outer prong of each hook being much smaller than 
the inner prong The “ handle ” of each hook lies embedded 
in. a peculiar matrix or base Xbe measurements of tlie books 
are as follows —Total length, 90 to 100 p , handle to bifur- 
cation, 32 to 40 p ; inner prong, 55 to 64 p , outer prong, 
36 to 44 p 



Fig 116, — Acanthobothrvum uncinatum Hooks showing- variations 

in shape, x 166 (After Southwell ) 


NecL The neck measures about 3 to 6 mm in length , its 
posterior limit is difficult to fix owing to the fact that the 
anterior segments are ill defined It is somewhat triangular 
m shape, the antenor part having a diameter of about 700 p 
and the postenor 200 p 

Muscular System This is very poorly developed , the 
longitudinal muscles consist of a number of very small, scattered 
bundles which in transverse section are seen to be distributed 
about in the cortex The majority of these bundles have a 
diameter of about 10 to 12 p, but many smaller ones occur, 
and also a very fow larger, having a diameter of about 
25 p, were also seen Dorso-ventral and circular fibres were 
very scanty, and could only be seen here and there under a 
high magnification 
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Testes There are from 60 to 60 testes , when fully mature, 
each has a diameter of about 46 /t In segments mounted 
entire they appear to occupy the whole of the medullary 
parenchyma on each side of the embryonic uterus, which 
latter develops early In cross-section the greater number 
he towards the dorsal surface, but they extend ventrally 
almost to the margin of the medullary parenchyma 

Vas deferens The cirrus pouch, which passes between the 
two excretory vessels, lies posteriorly to the vagina, and vanes 
a little in size and shape It measures about 240 ft m length 
and 100 ft in breadth The cirrus is very prominent both in 
stained and unstained specimens, and is densely covered with 
fine hairs or spmules A number of soils of the vas deferens 
can be seen median to the cirrus within the pouch A seminal 
vesicle appears to be absent 



Fig 117 — Acanthobolhnum uncx natum Nearly grand segmenta, X 56 

(After Southwell ) 


Ovary As in type-species 

Vagina As in A coronatum, except that the terminal 
extremity is not str iking ly dilated , it is a somewhat wide 
tube having a diameter varying between 21 and 36 ft , recep- 
taculum seminis apparently absent 

Vitelline Glands As in type-species 

Uterus No gravid uterus was present, but in the most 
mature segments the organ was seen as a somewhat wide, 
sinuous tube arising midway between the two wings of the 
ovary and running anteriorly , eggs are unknown 
f Rudolphi’s original description of this worm was as follows 
■“iBothridia each possessing two ridges (costae) , m front there 
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is a bifid booklet, neck very short > proximal segments rugose, 
succeeding ones vaiymg, some being almost square ” 

All observeis since Rudolphi, except Zsohokke (1888) and 
Beauchamp (1905), lefeired to the species uncmatum worms 
which had a long neck, a single accessory sucker to each 
bothudiixm, and a pan of simple (not bifmcatcd) hooka 
Leuckart believed that Boihnocephahis uncmatum End was the 
young foim of B coronatus but adduced no pi oof, and Siebold 
shared the same opinion Dujardm behoved it to be a distinct 
species , he gives a short description of the worm, and a poor 
figuie of the head Blanchard referred it to the genus 
Acanthobothrium, but did not deal with the anatomy Diesing 
placed it m the genus Onchobothrmm (as a sp tnqunenda) 
along with vertiattatum and coumatum Van Beneden gave 
a description of it, and he also figured the worm, rightly 
concluding that Onchobothrmm uncmatum is very different 
from O coionatum 

Olsson (1867) mentions the woim but gives no details, and 
his figures are poor Diesmg m 1863 divided the Tetrahoth- 
mdm into two groups, viz — (1) Those without accessory 
suckers, but with each bothndium divided into three loculi 
this gioup contained the genus Onchobothnum only (2) Those 
with accessory suckers and with each bothndium divided 
into three loculi , this included Calhobothrvum The species 
uncmatum, was referred by him to this genus 

Zsohokke in 1888 pointed out the fact that Budolphi’s 
species uncmatum had bifid hooks and a short neck, whereas 
the uncmatum of all subsequent observers had simple 
hooks and a long neck He accordingly described another 
worm under the name uncmatum, which had bifid hooks and a 
short neck He also pointed out that (1) the anatomv of the 
forms included m the genera Onchobothnum and Calhobothnum 
is similar, and (2) that it is therefore undesirable to retain 
tne genus Onchobothnum It is clearlv impossible to say 
whether Zschoklte’s species is the same as that briefly desenbed 
ky Budolphi , Zsohokke, howevei , is correct m his remarks, 
and his description must be accepted, but as this species 
possesses bifid hooks it must be placed in the genus Acantho • 
bothrium van Ben 

Beauchamp (1905) proposed the name O pseudo-uncmatuin 
for the species possessing one pair of simple hooks to each 
bothndium, and this, too, must he accepted 

A comparison of the measurements of our worm and 
Zsohokke ’s is given below 

There can be no doubt that the Ceylon specimens are 
identical with A uncmatum (Zsohokke) The only other 
species having bifurcated hooks, the outer prong of which 
much shorter than the inner, are — (a) A pauhim Lmton, 
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1890 this species has only about thirty segments, and 
measures from 5 mm to 1 9 cm in length , the hooks hare 
a total length varying between 140 to 200 ft m different 
specimens, the largest prong being 100 to 140 ft 
(b) A brevissime Linton, 1909 this worm measures from 
1 to 2 mm and has about 10 segments only , the hook has 
a total length of about 120 ft , the outer prong measures about 
66 to 7 2 ft and the inner 86 to 90 ft 



Zschokke s 
Onchabotltnum 

Ceylon specimens. 

Length of -worm 

uncmatum 

20 mm to 4 S cm 

3 to 5 cm One 

Breadth of worm 

1 2 mm 

8 cm 

1 7 mm 

Length of neck 

S mm to 1 cm 

3 to 6 mm 

Length of head 

700 ft 

650 fi 

Breadth of head 

GOO ii 

650/1 

Length of bothndm 

C00i 

650/i 

Breadth of bothridia 

270/i 

320 p 

Length of hook 

110 to 126 ii 

90 to 100 /t 

Handle of hook 

23 /. 

20 p 

Handle to bifurcation 

46 

40 ft 

Outer prong 

38 to 44 p 

36 to 44 p 

Inner prong 

72/i 

55 to 64p 

Number of segments 

150 to 2 00 

250 

Number of testes 

50 to 66 

50 to 60 


(3) Acanthobothnum dujardmi Tin Ben , 1850 (Figs 118 & 
119 ) 

Synonyms — Onchobothi turn (Acanthobothi turn ) petjnUigerum 
Dieamjr, lfco-1 

Pi osthecobot/u mm dujai dintt Diesnigr, 18b3 

Acanthobothnum cot one turn \.irs of Pintner and 
Niemiec, 

Acanthobothnum hi evitfitite Linton, 1908 

Pi osthecobothi mm diijaidinn (inn Hen ) Johnstone, 
1910 

Acanthobothi tun jtnntioiestculwn Verma, 1928 

From (1) Dasybalus walga, Ennur, Madras, India Pearson. 
(2) D sephen, Rivers Ganges and Jumna, Allahabad, India 
Verma 

The worms vary in length from 1 to 2 mm and the 
maximum breadth from 166 to 220 ft The staobila contains 
from eight to twelve segments, the last measuring 480 ft in 
length and 140 to 170 ft m breadth the genital pores are 
irregularly alternate and situated a little anteriorly to the 
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centre of the lateral margin of the segment * Calcareous 
corpuscles were very abundant 

Head The four bothndia vary a little m size and shape, 
measuring about 220 fi m length and 75 ft m breadth Their 
surfaces are divided by two costae into three loculi, of which 
the anterior is the largest and the posterior the smallest. 
Sometimes it is difficult to see more than two loculi Anterior 
to each bothndium there is a triangular pad bearing a single 
accessory sucker Between the anterior loculus and accessory 
sucker of each bothndium there is a pair of bifurcated hooks, 
the outer prong of each hook being shorter than the inner 



Fig 1 18 — Acanthobothnum dujaritnt. Entire worm, x 56 
(After Southwell ) 

one The dimensions of the hooks are as follows — Total 
length, 115 to 123 /x , handle to bifurcation, 33 to 36 ji, 
outer prong, 60 to 72 /x, inner prong, 86 to 90 /x The 
inner prong bears a small tubercle near its origin 

Neck 'lie neck is very short, measuring only about 200 fi 
in length It is armed with innumerable spines Bands of 
stout longitudinal muscles could be clearly seen running to the 
head 

Details of the muscular, excretory, and nervous systems are 
not known 
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Testes There are about twenty oval testes, having their long 
diameters parallel to the transverse axis of the segment , they 
are arranged on each side of the median longitudinal line 
They vary in size within fairly wide limits, the anterior and 
posterior testes being smaller tban the rest 

Vas deferens The cirrus pouoh is large and conspicuous, 
extending in the median direction to the centre of the segment 
It measures about 75 p in length and 40 p in breadth The 
cirrus is thickly beset with small spines , a few coils of the vas 
deferens he within the pouch, but its course outside the latter 
organ is very short No semmal vesicle has been observed 
Ovary This is an U-shaped organ extending on the pore 



Fig 1 118 — Acanthobothnum dujardini Head, X 21b 
(After Southwell ) 


side to the cirrus pouch, the aporal half being only about 30 p 
longer Both arms have a diameter of about 20 p 

Vagina The vagina r uns anteriorly to the cirrus pouch, and 
is a thick-walled tube having an even diameter of about 15 p 
From the pore it extends in the median direction , curving 
round the median extremity of the cirrus pouch, it pursues a 
slightly sinuous course directly backwards to the ovaries A 
receptaculum semuus is apparently absent 

Vitelline Glands These consist of a single row of oval acini 
extending the whole length of the segment immediately 
internal to the subcuticular muscles 

The uterus has not been described and the eggs are 
unknown. 
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(4) Acanthobothnum herdmani Southwell, 1912 (Figs 120, 

121 , & 122 ) 

From Dasybatus kuhh, Pearl Banks, Cevlon Southwell 
The worm consists of over two hundred segments and 
measures about 6 3 cm in length and 2 mm m breadth , 
the genital pores are megularlv alternate and situated near 
the middle of the lateral margin 



Fig 120 — Icanthobothnnm hndmnm Hooks X 250 
(After Sonfchu ell ) 


Head The head measures about 1 3 mm m length and 
1 6 mm m breadth The four bothndia have then surfaces 
split up into three loculi by two septa, the anterior loculus being 
the largest and the posterior the smallest , each bothridium 
is surmounted by a single accessory sucker Between the 



Fig 121 — Acanthobothnum herdmam Horizontal section of mature 
segment, X 46 (After Southwell ) 


anterior loculus and accessory sucker of each bothridium there 
is a pair of bifid hooks, the outer prong of each hook being 
shorter than the inner prong In this respect A heidmani 
bears a slight resemblance to A uncinatum (Zsehokke), but 
the hooks of the two species differ widely in size In 
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A herdmam they have the following dimensions — Total 
length, 200 /x , handle to bifurcation, 07 /x outer prong, 90 fi 
to 96 fj. inner prong, 126 jx 

Neel The neck varies in length from about 2 to 5 mm 
and merges imperceptibly into the strobila 

Muscular System A veil-developed layer of subcuticular 
fibres is situated immediately beneath the cuticle The dorso- 
ventral fibres are prominent , the principal muscles consist 
of a single layer of large longitudinal bundles internal to 
which there aie a few cucular fibres, but the lattei arc scanty 



Excretory and Nervous Systems As m A coronatum 
Testes There are about 100 testes, each having a diameter 
of about 7 5 ft , at first they are situated m two lateral 
groups When mature, thev occupy the whole of the dorsal 
surface On the pore side about sixteen testes lie posteriorly 
to the cirrus pouch 

Yas deferens The cirrus pouch is large and situated behind 
the vagina , the cirrus is armed with very numerous small 
spines and a number of coils of the vas deferens lie within 
the pouch Outside this organ the vas deferens extends to 
the middle of the segment, and then turns forwards 
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Ovaiy The ovary is a bilobed organ situated posteriory, 
each lateral extremity being extended fan-wise It is composed 
of oval acini, the largest of ■which measures about 75 y m 
length 

Vagina and Vitelline Glands As in type-species 

Shell Gland This is a small granular oigan situated behind 
the centre of the ovary 

Uterus The uteruB arises as a sohd mass of cells running 
fiom the ovary to the anterior extremity of the segment 
Latei on it becomes hollow and, as it develops, the walls 
become lobulated Eventually it fills the entire segment, the 
cavity being split up into compartments by ingrowths of the 
uterine wall 


(5) Acanthobothrxum ljunai Yoshida, 1917 (Figs. 123, 124, 
125, & 126 ) 

Synonyms — Acanthobothiium emonatum Johnstone, 1906, not 
Rudolplu, 1819 

Acantkobotkrium coionatum Linton, 1901, not Ru- 
dolphi, 1819 

ZVcmo incognita MacCallwm, 1921 

From Naicrne timlei, Negapatam, S India, and Chiloscyttium 
sp , Pearl Banks, Ceylon Southwell 

The worms vary m length horn about 2 to 5 cm , and they 
have a maximum diameter of approximately 1 mm 

The total number of segments, counted under a microscope, 
varies from about 80 to 100 The most antenoi ones have 
a length of about 18 y and a breadth of about 830 y The 
largest has a length of 1 5 inm and a breadth of 900 y No 
gravid segments have been seen , the edges of the proglottides 
are straight, not convex The genital pores are irregularly 
alternate and are situated distinctly behind the centre of 
the lateral margin 

Head The head varies from about 1 to 1 2 mm m length 
and from 900 y to 1 15 mm in width The foui bothndia have 
a length of from 700 to 760 y and a breadth of 450 to 530 y, but 
vary considerably They are each divided into three locuh, of 
whioh the anterior one is the largest and the posterior the 
smallest Overhanging each anterior loculus is a pair of 
bifurcated, equal-pronged hooks having the following dimen- 
sions — Total length, 133 to 144 y, handle to posterior 
point of bifurcation, 54 to 61 y, mnei prong, 80 to 83 y , 
outer prong, 80 to 92 y These hooks vary in shape a httle, 
and the internal prong of each bears a somewhat large 
tubercle In front of each pair of hooks there are three 
large accessory suckers, each very muscular and situated so 
close together that their walls are m contact Their diameter 
varies from about 120 to 180 y 
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Tn some specimens the hooks hare the following measure- 
ments —Total length, 170 /x , handle to bifurcation 75 fi 
length of inner prong, 95 jx , length of outer prong, 72 (curved) 
to 95 fi 

Fig 123 



Acantftaibotftnum ljimni 

Fig 123 — Head, X 35 (After Southwell ) 

Fig 124 —Head Tiewed en face, showing the hooks accessory suckers, and 
anterior extremities of the bothndm, X 34 (After Southwell ) 

Neck The neck varies in length from about 700 f& to about 
1 5 mm , m the species described by Johnstone the neck 
measured 3 5 mm Where it joins the head it is aide 
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and has a diametex of fiom 900 [jl to 1 mm It narrows a little 
posteriorly 

Muscular System Tins is very pool ly developed, and consists 
of a few exceedingly small longitudinal fibres In the neck, 
howcvei, about eight large bundles can be seen lunnmg to the 
head 

Excreta i/ System This also is veiy feebly developed, 
there aie two veiy small vessels on each side which fiequently 
cannot be seen at all The dorsal vessel is the larger of the 
two, and the vagma and cirrus pouch tun between them 



lo 't 

Fig 125 — Acanlholothnum ijimai Male mature segment, X 69* 
(Aftor Southwell ) 

Testes The testes vaiy in number from about 90 to 110 , 
m unripe segments they are oval and are distnbuted in trans 
verse rows m the lateral fields When mature they are still 
oval m shape, and have a maximum length of about 180 fi 
and a breadth of about 55 y. , in total mounts they appear to 
occupy the whole of the segment, and their arrangement m 
transverse rows is lost 

Vas deferens The enrus poucli is a large and conspicuous 
organ varying a little m size and shape , it is usually oval, and 
measures about 380 /z m length and 230 p. in breadth It lies 
posteriorly to the cirrus and runs between the tw r o excretory 
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vessels The cirrus is also a prominent oigan, and is densely 
armed with very minute spines A few coils of the vas deferens 
he within the pouch, but outside the pouch it can only be 
traced a very short distance A seminal vesicle appears to 
be absent 

Ovary The ovary does not begin to appear until the testes 
are fully developed It is then an U-shaped organ situated 
along the posterior and postero-lateral margins The two 
limbs are not of equal lengths, for on the pore side it only 
extends to the posterior margin of the cirrus pouch, whilst 
on the aporal side it reaches more anteriorly The poral 
limb measures about 530 y, antero-postenorly, while the 



fig 126 — Acanthobothnum tjimat Mature segment, X 4t> 
(After Southwell ) 


aporal one is about 750 ft Both have a diameter of from 
170 to 220 fj. 

Vagina and Vitelline Glands As m type-species 

Uterus No trace of the uterus can be seen until the ovanes 
are fairly well developed In the most mature segment (no 
gravid segments have been seen) it consists of a tubular cavity 
with irregular lateral outpocketmgs running along the middle 
line from the posterior to the anterior extremity, eggs 
unknown 

The only species of the genus Acanthobothrmm which 
possesses a triple accessory sucker to each bothndium is 
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A . ijimat Yoshida descnbed the species from three speci- 
mens m which the genitalia had not developed , a comparison 
of the genital organs is therefore impossible 

It will be noted that the size of the bothncba and neck varj 
considerably, but not to a greater extent than the author has 
frequently observed in preserved specimens of other species 
Yoshida states that of the three accessory suckers one is 
twice as long as the other two In Johnstone s specimens the 
suokers varied a little m size hut no constancy was observed 
In Yoshida ’s specimens the hooks had a maximum length of 
110 fi, whilst in Johnstone s specimens they measured about 
144 fx It will be noted however, that Yoshida s types were 
immature There can, I think, he no doubt that Johnstone’s 
worms are identical with Yoshida’s type A yi mat 

Linton s specimens measured about 5 cm in length ; each 
bothndium bore three accessory suckers , the hooks had the 
following dimensions — Total length, 170 fx . handle to bifur- 
cation, 66 ft outer prong, 98 ft , inner prong, 94 to 104 fx , 
length of head S25 to 900 ft ; breadth of head, 750 to 825 ft 
The neck measured about 5 mm in length, and the anatomical 
characters of Linton’s and Johnstone’s specimens are identical 
Linton (‘ Parasites of Pishes of the Woods Hole Region ’) 
figures the species as possessing three accessory suckers to 
each hothridmm 

(6) Acanthohothrmm macracanthtun Southwell. 1925 (Figs 
127 & 128 ) 

From Urogymnus sp ( ? a-spernmus), Pearl Banks. Ceylon 
Homell 

The worm measures 21 cm in length and its maximum 
breadth is 700 ft , it is composed of several hundred segments ; 
about a hundred of the anterior ones are exceedingly shallow, 
and many of them can only be seen under a Ingh-powcr 
magnification The last proglottid measures 900 ft m length 
and 340 fx in breadth 

The genital pores are irregularly alternate and situated 
laterally their position vanes considerably, occasionallv 
they are placed at the middle, and even very slightly pos- 
tenorly to the middle of the lateral margin of the segment 
Usually, however, they he a little in front of the centre, but 
occasionally they are actually m the antenor third of the 
segment 

Head This measures I S mm m length and its breadth is 
1 mm . each bothndium is 1 5 mm in length and 450 fx 
in breadth , the antenor loculus attains 650 ft in length and 
the middle and posterior ones each 300 ft in length In front 
of each hothndium there is a pair of very large bifurcated 
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hooks, the inner prong of which is longer than the outer 
prong and bears a tubercle , the size of the hook is as follows • — 
Total length, 490 ft , handle to bifurcation, 220 ft ; inner 
prong, 300 ft ; outer prong, 235 to 245 ft , in front of each 
pair of hooks there is a single accessory sucker having a 
diameter of about 75 ft 
Neck The neck measures about 1 ram 
Details of the muscular, excretory, and nervous systems 
are not known? as only one specimen was available, but m the 
neck there are four stout muscular bands, each having a 
diameter of 75 ft , a single band runs to each bothrzdium. 



Fxg 127 — Aeanthobothnum macracanthum Head, X 35 
(After Southwell } 

Testes The testes appear about 3 mm behind the head ; 
they vary in number from about 42 to 53 , aporally there are 
from about 25 to 32 , on the pore side there are from 10 to 15 
anteriorly and 7 or 8 posteriorly to the cirrus pouch When 
fully developed they each have a diameter of about 55 ft, and 
they occupy a very large number of segments 

Vas deferens The cirrus pouch lies behind the vagma~and 
extends almost to the middle of the segment , the cirrus is 
long and lies coiled withm the pouch * xt is armed with 
innumerable spines The median extremity of the pouch is 
occupied by a few coils of the vas deferens , outside the sac 
a few loops of the vas deferens can be seen m front of the 
cirrus pouch near the antero-postenor axis of the segment, as 
in the type-species No seminal vesicle was seen 
toi< r s 


258 


OXCIIOBOTHBIID-S 


Ovary The ovary appears about 4 5 cm behind the head, 
and it is present m a large number of segments , it hes quite 
posteriorly and is IJ-shaped , the poral wing reaches forwards 
as far as the cirrus pouch, but the aporal one is longer, extend- 
ing anteriorly beyond that level The acini are globular, and 
when fully developed each has a diameter of about 34 p. , 
the aporal lobe is composed of about 33 and the poral of 
about 29 acini The two oviducts, one from each half of 
the ovary, are prominent and meet m the middle line, just 
m front of the posterior extremity of the ovary, to form a 
common oviduct 

Vagina As m the type-species , the poral swelling extends 
quite one-third the distance across the segment and appears 



Fur 12S —Acanthobothnum maei acanthwn Stature segment, X 75 
(After Southwell ) 

to function as a receptaculum senunis , no other dilatation 
was seen on the vagina, but at the median extremity of the 
enlargement it is thrown mto a number of coils 

Shell Gland What appears to be the shell gland consists of 
granular material disposed as a small globular mass round 
the fertilization canal , it had a diameter „of about 20 u 
Uterus The uterus only differs from that of the type-species 
in that its posterior extremity is continuous with the oviduct , 
no eggs were seen 

In the table on p 259 a comparison is made between the 
six different species of the genus Acanthobothnum 
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Genus UI CALLIOBOTHEIUM van Ben , 1850 

The four bothridia each carry two pairs of simple (not 
bifurcated) curved hooks Each bothndium is divided into 
three loculi by two transverse septa 

Type-species — Calhobothnum verticillatum van Ben , 1850 

Key to Species 

Small worms up to 10 mm , with from ten to 

twenty segments eschnchln, p 263 

Loige woims with numerous segments, the pos- 
teuor maigms of vluch are markedlj 
laminated ve> timllatum, p 260 

(1) Calhobothnum verticillatum (Bud 1819) van Beu , 1850 
(Eigs 129 & 130) 

Synonyms — Bothi wcephnlus verhcillatus Rudolphi, 1819 
Onchobotln turn vet ticillatum Diesmg, 1860 
Tetraboth) turn verticillatum (Rudolphi, 1819) Wege- 
ner, 1864 

From Garchans sp , Negapatam, Madras Pres , India 
Pearson 

The specimens vary m length from 2 to 4 5 cm and the 
greatest breadth from 500 ft to 1 5 mm Yoshida has recorded 
a specimen which consisted of 580 segments and which 
measured 14 cm m length and 1 1 mm m maximum breadth 
The shapes of the proglottides vary in different parts of the 
worm The most anterior ones have their posterior lateral 
margins produced into four triangular flaps, two being dorsal 
and two ventral Further back the middle of the posterior 
margin of the segment grows out into a rounded lobe which 
later on divides into two There are then four triangular 
flaps on the dorsal posterior margin of each segment and four 
similar flaps ventrally More posteriorly the four median 
flaps (two dorsal and two ventral) disappear, leaving only the 
four original lateral posterior flaps These latter at this stage 
are large and have rounded hinder margins The genital 
pores are situated m the anterior third of the segment and are 
irregularly alternate 

Head This measures 1 6 mm in length Each bothndium 
is divided into three loculi, the anterior one being quite half 
the length of the entire bothndium , each of the latter 
bears two pairs of simple hooks which measure about 90 ft m 
length Johnstone gives the size of the hooks as 95 ft and 
Yoshida as 100 ft There are three accessory suckers to eaoh 
bothndium -Zschokke states that there is only a single acces- 
sory sucker, and he only figured one, but all other observers 
(Linton, Mbnticelli, Johnstone, Yoshida) have seen and figure 
three There is no neck 
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Muscular System This is feebly developed The longi- 
tudinal fibres are extremely small and very scanty, and can 
be seen, under a high-power magnification, lying immediately 
■within the cuticle No circular ones could be seen, but a few 
oblique muscles were observed ru nnin g betweer the longi- 
tudinal fibres 

Excretory System There are two vessels on each side, the 
ventral being the larger The dorsal one lies median and 
a little dorsally to the ventral , the vagina and cirrus pouch 
both run dorsally to the two water vessels 



Fig 129 — Calliobothnum vertxcillatum Head, X 160 
'After Southwell ) 


Jervous System There is a single nerve strand on each side 
lying laterally to the dorsal and ventral water vessels 

Testes There are about 115 to 135 testes , at first these are 
situated m the two lateral fields, but when fully grown they 
extend and occupy the whole of the dorsal part of the segment 
Each testis measures about 70 ft when mature 

Vas deferens The cirrus pouch is comparatively small ; 
it is pyriform (almost globular) m shape, and m full develop- 
ment measures about 130 ft in diameter. In the median 
direction it only extends to the internal edge of the vitelline 
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glands , it lies dorsally to both water vessels The terminal 
portion of the cirrus is enlarged and glandular, but no spmes 
were observed Outside the pouch the vas deferens is long 
and coiled and occupies a considerable portion of the anterior 
and median part of the segment , it can be very clearly 
seen m pxoglottides m which the testes have degenerated 
and the uterus commenced to develop 

Ovary The ovary is a large two-winged organ occupying 
the posterior quarter of the segment , it is composed of rather 
large acini 

Vagina The terminal portion of the vagina is glandular and 



Fig 130 — Calhobothnum vet Ixcxlla turn Maturo eogmont, X 212 
(After Soutlnvoll ) 

runs anterioily to the cirrus pouch and dorsally to both water 
vessels It crosses the median extremity of the cirrus pouoh 
and then turns and luns backwards In front of the ovary 
it dilates into a receptaeulum semims The shell gland is 
large and piomment and is situated behind the ovary 

Vitelline Glands In ripe segments these glands occupy the 
lateral margins , extending the whole length of the segment, 
they have a bicadlh of about 75 p. 

Uterus Zschokke rightly pointed out that m this species 
the postenoi extremity of the uteius is blind, and the oviduot 
runs forward to a point near the genital pore, whore it enteis the 
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uterus The rudiment of the uterus appears very ear ] y, even 
before the testes are to be seen It elongates antero-postenorly 
as the segment grows, and when the ovanes are fully deve- 
loped the wall of the uterus becomes lobulated At this 
stage it can be clearly seen that the posterior extremity is 
blind and not in communication with the oviduct The latter, 
running forwards in an undulating course, enters the uterus, 
as noted above, just opposite the genital pore 

Eggs Unkno wn 

This species as easy to idemify on account of (I) its hooks * 
(2) the peculiar laciniation of the posterior margin of the 
segments , (3) the genital pore being m the antenor third of 
the segment , and (4) the antenor prolongation of the oviduct 

(21 Calhobothnum eschnchti (van Ben , 1850) (F»gs 131 & 
132 ) ' 

Synonyms — Acanthobathnum eschrichtn von Ben, 3850 
Onchoboth i mm elegant Diesing, 1854 

From Dasybatus sephen, Chilka Lake, Onssa, India South- 
well 

Van Beneden in 1850 gave the following dimensions of the 
worm — Length of strobila, 4 to 5 mm , length of hooks, 
100 p , length of segment, 8 to 9 mm (sic 0 8 to 0 9 mm *) 
He figures the worm as possessmg two pairs of hooks and an 
accessory sucker to each bothndium, the latter being divided 
by two costae into three loculi , about seven testes are shown 
in each segment 

Linton’s largest specimen (1891) measured 14 mm and his 
smallest 6 mm He gives the following dimensions of two 
living specimens — Length, 6 to 9 mm , length of head, 900 p , 
length of bothndia from hooks to posterior end, 600 to 640 p 
breadth of bothndia, 340 p , length of hooks, 200 to 240 p , 
diameter of neck, 200 to 240 p , length of last segment, 
1 mm , breadth of last segment, 320 to 600 p The total 
number of segments m each of the above specimens was about 
fifteen 

This author, accepting van Beneden’s statement that the last 
segment of van Beneden’s rorm measured 8 to 9 mm m 
length, calls attention to the fact that in his own specimens 
the last segment never measured more than 1 5 mm It is 
clear that the difference is due to a misprint in van Beneden s 
paper 

He adds the following details — * Genital pores in the 
posterior third of segment cirrus long and unarmed. 
Ovanes two, oblong, on either side of median line, confluent 
postenorly, occupying nearly the postenor third of the 
length of the segment The segmented intenor of the eggs 
of a stellate shape , each process knobbed at its extremity. 
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The ‘ ova ’ (eggs 2 ) measured from 160 to 320 jz, after being 
in water ” He figures about fifty testes m each segment. 
Yoshida’s (1917) specimens measured 4 mm m length, and 

Fig 131 



Fig 132 



2 Calhobot ) 

Fig 131 —Head, x 75 
Fig 132 —Hoots, x 160 



(After Southwell ) 
(After Southwell ) 


"the greatest breadth "was 250 \t He does not describe the 
anatomy, nor does he figure the worm 
Khs species is easy to identify on account of its small size 
and the shape of the hooks 
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Genus IV. UNCIBILOCULAEIS Southwell, 1925 

It lias been already stated that van Beneden in 1850 
described the bothndia of Acanthobothnum dujardmn as 
possessing two loculi only, and that Diesrng in 1863 erected 
the genus Prosthecobothnvm to accommodate this species 
In 1870 van Beneden re-figured Ins species Acanihobothrmm 
dujardmn, and in this second illustration the bothndia were 
shown possessing three loculi Beauchamp states that up to 
1905 Olsson was the only person who had seen specimens 
of Acanthobothnum dujardmn having biloculated bothndia 
Johnstone in 1910 figured a specimen of Acanthobothnum 
dujardmn having three loculi, but stated that the postenor 
costa and loculus were most “ diffi cult to see ” 

As the number of loculi m Acanthobothnum dujardmn either 
vary, or one of them is so small that it cannot always be seen, 
it is obvious that the species cannot be relegated to Diesing’s 
genus Prosthecobothnum This genus accordingly becomes a 
nomen nudum It was thus necessary to erect a new genus 
to accommodate a species having an armed head m which 
each bothndium is divided by a single septum into two loculi 
The wnter in 1925 proposed the name Uncibiloculans, with the 
following characters — 

Each bothndium has its surface divided into two loculi by 
a smgle septum, and is armed antenorly with either simple 
or compound hooks Accessory suckers present or absent 
Type-species — Uncibi loculans trygonis (Shipley & Homell, 
1906) 


Key to Species 

Hoots 140 to 170 (i in length 
Hoots about 500 y m length 


U trygonis, p 265 
U mandleyt , p 269 


(1) Uncibiloculans trygonis (Shiplev & Homell, 1906) (Figs. 

133, 134, & 135 ) 

Synonym — ProstTiecobothrium trygonis Shipley & Homell, 1906 

From Dasybatus tvalga and D sephen, Pearl Banks, Ceylon 
Homell 

Shipley and Homell m 1906 described this worm as follows — 
“ One speounen of this cestode was taken from the intestine 
of Trygon walga and three from Trygon sephen The longest 
measured, when preserved, 120 mm in length The worm is 
very narrow, 0 5 mm only m breadth, though posteriorly it 
broadens out to a eouple of millimetres 

“ The head is 1 mm in width It is square, something like 
a oushion which is indented in the centre and along the lateral 
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and dorso-ventral axes The head is thus divided into four 
squares of equal area, and each of these squares bears at its 
external angle, anteriorly, a large hollow or bothridium, on 
the anterior edge of which lie the hooks mentioned below 
Behind each is a single, round, rather small, but quite con- 
spicuous sucker This sucker is a simple sucker and has no 
sub-dinsions or areolas On ,its surface each of the four 
squares bears two hooks more or less connected at their base , 
each hook is forked and consists of two unequal-sized prongs , 
of these, that which is next the diagonal lines or lines adjoining 
the bases of the suckers is the larger and bears a tubercle 



Fiff 138 — Uncibiloculans irygonis Head, X 75 
(After Southwell ) 


at its base The hooks are dark-brown, chitinous-looking 
structures 

“ The neck is very long, 2 cm or 3 cm at least The 
proglottides are extremely numerous , they have salient 
posterior angles They always remain somewhat broader 
than they are long, even at the posterior end, except perhaps 
the very last ” 

The hooks of this species bear a close resemblance to those of 
A herdmam Southwell, 1912, and A uncinatum (Bud , 1819), 
but the authors do not give the measurements Unfortunately 
Shipley and Hornell’s specimens appear to have been lost 
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The worms measure about 6 5 cm in length, and the greatest 
breadth is about 1 5 mm Thej 1- are composed of a very large 
number of shallow segments, which elongate slowly toward 
the posterior extremity The penultimate segment in each 
worm was square, and the last segment measured about 600 ft 
in length and 450 /i m breadth The gemtal pores are irregu- 
larly alternate and are situated laterally very close to the 
antenor corner of the proglottis 
Head The head measures 750 ft in length and 680 ft m 
breadth m one strobila, and 750 p m length and 825 ft m 
breadth m the other specimen The bothricba are from 
530 to 570 ft in length and 250 ft m breadth They are 
divided into two very olear loculi by a single septum, each 
loculus being almost circular The antenor one has a 



134 — Uncibilocvlans trygoms Transverse section of mature 
segment, X 75 (After Southwell ) 


diameter of 300 ft and the posterior of from 180 to 200 fi 
Accessory suckers are absent Each bothndium bears 
antenorly a pair of bifurcated hooks, the inner prong of which 
is longer than the outer and bears a rather large tubercle 
Five hooks had the following measurements — Total length, 
140 to 170 fi,, handle to bifurcation, 54 to 72 ft, inner prong 
90 to 105 ft , outer prong, 57 to 65 ft 

Neck Shipley and Hornell state that the neck is 2 to 3 cm 
m length, but in the specimens examined segments could be 
traced under a high magnification to a point 1 5 mm behind 
the head 

Muscular System Annular fibres appear to be absent, 
diagonal fibres are numerous The longitudinal fibres are very 
strongly developed, and in cross-section consist of a smgle 
row of very large bundles running round the segment The 
bundles on the dorsal and ventral surfaces are the largest. 
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and these have a length of about 130 ft and a breadth of 35 ft 
The lateral bundles are smaller 
Excretory System There are a pair of vessels running along 
each lateral margin, the dorsal one is smaller than the 
ventral, and the genital ducts run between them 

Nervous System There is a single large nerve on each side 
lying external to the excretory vessels 

Testes There are from about 16 to 20 testes on each side , 
when fully developed, each has a diameter of about 50 ft 
Vos deferens The cirrus pouch lies postero-dorsally to the 
vagina and between the dorsal and ventral excretory vessels , 
in full development it measures about 170 by 70 ft The 
terminal portion of the cirrus is dilated and thickly beset with 
small spines , the rest of the cirrus, and a portion of the vas 
deferens, lies coded within the pouch Outside the pouch 
the vas deferens is thrown into a large number of cods which 



Fig 135 — Oncibiloculana trygoms Mature segment, X 75 
(After Southwell ) 


he directly internal to the cirrus pouch seminal vesicle 
apparently absent 

Ovary The ovary does not appear until the testes are well 
developed It is a bdobed organ situated posteriorly, the lobes 
at first being club-shaped Eventually it becomes a massive 
organ composed of a number of large round acmi, each of 
which has a diameter of about 50 ft 

Vagina The vagina runs anteriorly and .ventrally to the 
cirrus pouch and between the dorsal and ventral excretory 
vessels At the median extremity of the latter organ it turns 
and runs in the middle line to the ovary In front of the latter 
organ it is much coiled, and dilates into a rather inconspicuous 
receptaculum semims 

Vitelline Glands These are massive organs running the 
length of the segment and situated latero-externally to the 
excretory vessels. 
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Uterus At first the uterus consists of a somewhat irregular 
mass running m the antero-postenor axis A lumen soon 
appears and the walls become lobulated In full development 
the uterus consists of a central portion from which there 
radiate laterally, anteriorly, and posteriorly a number of lobes 
which entirely fill the segment and present a rosette appearance 
A minute utenne pore appears to open on the ventral surface 
Eggs No fully npe eggs were available , the npest uere 
either globular, having a diameter of 19 ft, or club-shaped, 
containing a segmenting ovum which measured 12 /t 

(2) Uhcibiloeularis mandleyi South well, 1927 (Figs 136 & 
137 ) 

From Hemigaleus balfottn. Pearl Banks, Ceylon Pearson 
In all the specimens the neck is extremely delicate and 
elongated, and measures from 5 to 9 mm in length and 60 ft 
in breadth This is probably an artificial condition , normally 



Fig- 136 — Uncibtlocularis manaleyt A bothndium, X 75 
(After Souths ell ) 

it probably measures only 1 or 2 mm Excluding the neck, 
the norms measure from I to 1 o cm , and the greatest 
breadth is about ISO ft , there are numerous segments, the last 
one measuring 240 ft m length and 160 ft in breadth 
All the specimens were immature 

Details of the nervous muscular, and excretory sj stems are 

•qqJ- l*-«rwr»n 
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On account of certain peculiarities of the head the identifica- 
tion of this parasite is easy 

The head has a breadth (terminally) of about 1 mm , 
posteriorly it is narrowei It beais four simple bothncha 
which are wider in front than behind, each bothridium 
measures about 850 /jl m length and bears a very minute 
terminal loculus or sucker posteriorly, % e , at its free extremity 
This peculiar organ is so small that it can only be seen 
when the bothridium is suitably mounted and examined 
with high-power magnifications Anteriorly accessory suckers 
are entirely absent Overhanging each botkndium is a pair 
of very characteristic bifurcated hooks, each having a long 



Fig 137 — Uncxbiloculane mandleyv Head, viewed enface, X 75 
(After Southwell ) 

handle , the internal prong of each hook is longer than 
the external, and at a distance of about 100 ft from its 
extremity there is situated a peculiar vesicule in the body of 
this larger prong In the largest head the hooks have the 
following measurements — Total length of hook, 500 ft, 
handle to bifurcation, 340 ft , inner prong, 290 ft , outer 
prong, 180 ft 

Another peculiarity which the writer hasnot noted previously 
m any other species of cestode is the fact that not only did the 
heads vary m size within wide limits, but on the smaller heads 
the total length of the hooks was only 200 ft Heads bearing 
hooks of a size intermediate between 200 and 500 ft have 
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been seen It has not been usual, m the writer’s experience, 
to find a growth senes, with reference to hooks, m a collection 
of any species of cestode from, anj' host 
The ■worm clearly belongs to the genus Uncibtloctdaris 
It differs from U trygoms Shipley & Hornell, 1906 (the only 
other species of this genus) m the size and shape of the hooks 


Genus V PLATYBOTHRICTM Linton, 1890, emended 

Linton’s onginal description of this genus, founded on one 
species, -was — ‘ Body articulate, taemaeform, head decidedly 
flattened, squarish or trapezohedral Bothna four, sub- 
tnangular, sessile, arranged in marginal pairs, armed with 
compound hooks and each terminating posteriorly m a cup-hke 
depression or loculus A smgle mdistmot circular depression 
(supplemental disc ? ) on each bothnum in front of hooks 
Genital apertures marginal ” 

Type-species — Platybothnum cervmum 
The description by Linton of a second species necessitated 
the emendation of the characters of the genus as follows — 
Bothndia four, arranged in marginal pairs , their surface 
is divided into three loouli by two septa , each bothndium bears 
a pair of hooks, one of which is bifurcated and the other 
trifurcated 

Hornell (1923), apparently unaware that Lmton had estab- 
lished the genus Platybothnum m 1890, erected another genus 
which he also named Platybothnum, with the following 
characters — 

“ A tetraphylhd having tour discoidai unilocular bothndia , 
centrally situated between them is a stout, strongly muscular, 
prominent, antenor sessile sucker The larvae only are known ” 
Hornell also applied the name Platybothnum sardinellm 
to a larva measuring about 1 5 mm which occurs in the 
pylonc caeca of the Indian sardine ( Sardvnetta longiceps). 
The larva apparently multiplies endogenously for he states 
that the number of larvae m each cyst vanes greatly , the 
smallest number was 2 and the greatest 183 The larva 
appears to be a specimen of Scolex phuroneciis Only one 
species of this genus has been recorded from India 

(1) Platybothnum cervmum Linton, 1890 (Big' 138, 139, & 
140 ) 

Synonym — Platybothnum sjstnttlt/era Southwell, 1912 

From Galeocerdo arcticus. Pearl Banks, Ceylon Southwell 

The species was described from a smgle specimen which 
had the following dimensions — Length, 6 7 cm , length 
of head, 620 y , greatest diameter of head, 640 y , length of 
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hooks, 160 ft , length of neck, 1 6 cm , length of last segment, 
1 4 mm , breadth of last segment, 400 ft , length of cirrus 
pouch, 220 ft , breadth of cirrus pouch, 55 ft- 
The worm is composed of a large number of segments , 
mature proglottides have not been seen A full description 
of the genital organs has not been given, but Ianton stated that 
(1) the ovary was bilobed , (2) the terminal part of the vagina 
was situated in front of the cirrus pouch , (3) the median 

Fig 138 



Fig 189 



Platybothnum cerinnum. 

Fig 138 —Hooks, X about 138 (After Linton ) 

Fig 139 — Head, X 160 (After Southwell ) 

extremity of the vagina (near the ovary) was dilated , (4) the 
cirrus pouch was bent m the middle , and (5) the gemtal pores 
were marginal and near the middle (m his figure they are 
shown slightly anterior to middle) 

Linton further states that “there appears to be a faint 
supplemental disc although its identification m alcoholic 
specimens is not altogether satisfactory with regard to the 
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occurrence of supplemental discs m tins species, I am m some 
doubt When the living worm was first examined the 
anterior ends of the bothna were somewhat elongated and 
rounded, with a circular depression showing plainly in each 
When I examined the specimen an hour or two later, m order 
to obtain measurements, the anterior ends of the bothna were 
abruptly truncated and there was no sign of circular depressions 
It would appear that the antenor ends of the bothna 
contract or fold inward, thus obscuring the faint depression, 
which is probably to be regarded as a supplemental disc ” 
He descnbes the posterior transverse costa of each bothndium 
as follows — “ In the sketches made of the living worm it 
appears to be a transverse costa which is convex towards the 
front, lying near the postenor end of the bothnum and 



Fig 140 — Platybothnnm cernnitm ^Mature segment, X ICO 
(After Southwell ) 

making a loculus m the face of the bothnum In the 
alcoholic specimen, however, the appearance is somewhat 
different Each bothnum appears to become somewhat 
tubular at its postenor extremity, and what, in the Jiving 
specimen, appeared to be a postenor loculus now seems to be 
the thickened tubular end of the bothnum The mn<->r 
boundary of this tubular end extends farther back than, the 
outer boundary, so that the appearance m a specimen which 
had been slightly compressed would, of course, be the sam e 
as if the bothnum were crossed by a transverse costa near the 
postenor end The faces of the bothnum are but little 
hollowed out ” 

VOL i 
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Minute spmules on the head, neck, and segments were hrst 
described m 1924 Discussing the systematic position of this 
form, Linton pointed out that the species is unique amongst 
armed Phyllacanthmse in having a flattened head and marginal 
pairs of bothndia At the same time he considered it allied 
to the genus Prosthecobothrium, from which he stated that it 
differed (1) m having accessory suckers, and (2) m the 
bothndia having a definite postenor loculus instead of a 
posterior sucker Further, he concluded that the doubtful 
character of the accessory sucker, the shape of the hooks, 
and the fact that he was unable to decide definitely whether 
each bothndium was divided into two or three loculi, did not 
allow its inclusion m any of the three genera Calhobotlirvum, 
Acanthobolhnum, and Onchobothnum The flattened bothndia 
and their arrangement m marginal pairs were further considered 
by Linton to prevent its inclusion m the genera Cylmdrophorus 
and Phoreiobothrmm 


Platybothmun Bpumlifera Southwell, 1912 

The author in 1912 described under the above name a worm 
which was believed to differ from P cervmum in being much 
smaller, bearing large numbers of minute spines on the head, 
neck, and parts of the strobila, m having hooks slightly different 
m shape from those of P cervmum, and m the proglottides 
being broader than long, except the last three or four The 
writer is now satisfied that P spinultfera is identical with 
P cervmum Linton 

The worm when alive measures 3 3 cm in length and has a 
maximum breadth of about 600 ft, being composed of about 
150 segments The genital pores are irregularly alternate, 
situated either at the middle of the lateral maigm or a little 
anteriorly or posteriorly to the centre The largest posterior 
segment measures 530 ft in length and 270 ft m breadth 
Except the last two or three proglottides, the entire worm is 
covered with spines 

Head The head is almost square and measures about 350 ft 
There are four bothndia , each bothndium measures about 
270 ft m length and has a breadth of about 150 ft , its surface 
js split up mto three loculi, but the postenor one is 
frequently very difficult to see The anterior loculus occupies 
more than half the length of the bothndium and has strong 
muscular margins The postenor one differs very markedly 
from the antenor m being a much more delicate structure 
and m the muscular margin either being absent or only 
slightly developed Each bothndium bears a well-marked 
accessory sucker at its apex The size and shape of the 
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hooks is not known The entire head is densely covered 
with minute spines which measure about 13 to 18 ft 

Neck The neck varies in length from 1 5 to 4 mm and 
has a breadth of about 210 ft , it is also densely covered with 
spines 

Muscular System This is very feebly developed The 
longitudinal musculature consists of a number of extremely 
minute bundles distributed throughout the cortical parenchyma 
Circular fibres are practically absent , a few discontinuous 
ones can occasionally be seen The oblique muscles are more 
numerous 

Excretory System There are two vessels running along the 
lateral margins, the dorsal one being much smaller than the 
ventral The vagina and cirrus pouch run between them 
Nervous System A very small nerve runs along each lateral 
margin externally to the water vessels 

Testes The testes vary m number from about 42 to 90 
On the pore side the number lying posteriorly to the cirrus is 
from 7 to 15, whilst anteriorly to that organ there are from 
12 to 22 The remaining testes are situated aporally and 
anteriorly, those m the anterior part of the segment are 
frequently smaller than the rest, and crowded together The 
diameter of the largest mature testis is about 33 ft 

Yas deferens The cirrus pouch in full development extends 
about one-third to one-fourth the distance across the segment , 
it measures about 150 ft m length and 75 ft m breadth, and is 
situated posteriorly to the vagma , it runs between the dorsal 
and ventral water vessels The bend m the cirrus pouch 
described by Linton in P, ccrvinum was not seen m specimens 
of P spinuhfera The unarmed cirrus is dilated and has 
glandular walls, it occupies practically the whole of the 
pouch The course of the vas deferens outside the pouch is 
short , immediately median to the latter it narrows to a very 
delicate coiled tube 

Ovary This is situated posteriorly, it is usually bilobed, 
but its appearance varies considerably according to the state 
of development and the contraction or elongation of the 
segment 

Vagina Prom the ovary the vagma pursues a curved course 
to the pore, passing between the dorsal and ventral water 
vessels and opening antenorlv to the cirrus, in contracted 
segments it is frequently thrown into small convolutions 
Shell Gland This is a small round organ placed m the 
middle line behind the ovary 

Yttdhne Glands These are situated on each side immediately 
beneath the cuticle , they extend the whole length of the 
segment except where interrupted by the cirrus pouch and 
vagma 

x 2 
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Uit rus Only the rudimentary organ has been described , 
it consists of a solid, densely granular mass extending m the 
median line from the ovary almost to the anterior extremity 
of the segment Eggs unknown 

Genus YI PEDIBOTHRIUM Lmton, 1909, emended 

Smomm — Pht/llaboth) aides Southwell, 1911 

Lmton defined this genus as follows — "Body tenuiform, 
articulate, head separated from the body by a distinct neck and 
provided with four distinct, cruciform armed bothria, without 
auxiliary suckers, costce, or loculi Each bothnum is 
strengthened by a strong muscular ring with a thin, more or 
less leaf-like border, and is armed at the anterior end with a 
pair of compound hooks Each hook consists of two unequal 
prongs which nse from a flattened base This basal part of 
the hook has a characteristic shape m each species The 
neck is traversed by conspicuous bundles of longitudinal 
muscle fibres 

" This genus is separated from the genus Acanthobotlmum 
by the absence of costae, and from Phoreiobothnum by the 
character of the hooks, which have two instead of three 
prongs, and further by the absence of loculi on the bothna ' ? 

Type-species — Pedibothnum globicephalum Linton, 1909, 
from Gvnglymostomum cirralum 

In order to accommodate a species of the genus Pedibothnum 
which possesses rose-thom-shaped hooks it is necessary to 
emend the characters of the genuses follows — 

Head consists of four simple, undivided, leaf-like bothridia 
armed with simple or compound hooks 

Key to Species 

1 Hooka loae-thoin-skaped P hutsom, p 282 

Hooks bifurcated, not rose-thorn-slmped 2 

2 Total length of hook 36 n P globicephahtm, p 276 

Total length of book 160 to 212 n , small 

worms with only 10 to 30 segments P lonqispme, p 279 


(1) Pedibothnum glohicephalum Linton, 1909 (Figs 141, 142, 
143, & 144) 

From Pnstis cuspidatus, Pearl Banks, Ceylon Pearson 
Xanton describes this species as follows .■ — “ Head, especially 
m preserved specimens, globular Bothiia ovate, projecting in 
front of hooks, and supplied with promiiient marginal border , 
each armed with a pair of small two-pronged hooks The 
prongs are only moderately curved and are of unequal size, 
the inner one being the shorter The common base is somewhat 
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elongated Genital cloaca on lateral margin a little 
behind the middle vagina m front of the cirrus, at first at 
nght angles to the axis of the segment, then parallel mth it 
to the paired ovaries near the posterior end of the segment 

Fig 141 


Fig- 112 


Pedibothnum globtcephalum 

Fig 141 — A tothridium, X 72 (After Linton ) 

Fig- 142 — A Look X 250 (After Southwell ) 

"The vitelline glands form a marginal border throughout, 
except at the extremities As a rule they extend but a short 
"way back beyond the ovaries The uterus is spacious and 
lies between the o van’ and the angle of the vagma The ova are 



Fig 143 — Pedxbothnum globtcephalum Transverse =ection of immature 
segment, showing musculature, X 160 (After Southwell ) 



amber colour, thin shelled mostly collapsed, and consequently 
difficult to measure The cirrus is long slender enlarged at 
the base, "with exceedingly minute spines, if any Testes 
numerous, occupying the middle space m front of the vagma 
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Cirrus pouch behind vagina and in its angle, but most of the 
cods of the vas deferens are in front of the vagina Length 
m life as much as 60 mm 

“ Dimensions of a mounted specimen m millimetres . Length, 
30 , head (compressed), length, 0 96 , bothnum, length 0 80 , 
breadth, 0 40 , breadth of neok, 0 56 distance to first 
segment about 1 6 , free segments with ripe ova, length 1 8, 
breadth 0 6 , length of hooks, 0 035 , ova about 0 025 and 



Fig. 144 — Pedibothnum globicepliahtm Mature segment, X 50 
(After Linton ) 

0 018 m the two principal diameters This species was found 
on three occasions m the spiral valve of the nurse-shark ” 

The following additional detads were obtained from the 
examination of two immature specimens from Ceylon 

Head The hooks have the following dimensions — Large 
prong, including base, 144 /x, excluding base, 65 to 70 ft, 
small prong, including base, 126 ft, excluding base, 36 to 40 fi 
In other respects the head agrees with Linton’s description, 
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the genital pore lies shghtly behind the centre of the 
lateral margin of the segment 

Muscular System The cuticle has a thickness of about 
4 [jl, and immediately beneath it there is a prominent layer of 
subcuticular fibres Dorso-ventral ones are also promment and 
numerous The circular muscles are feebly developed and 
can only be seen with difficulty The longitudinal musculature 
oonsists of a single layer comprising a large number of small 
bundles, each having a diameter of about 10 p,, distributed 
irregularly 

Excretory System There are two vessels on each side, one 
being directly ventral to the other , the ventral vessel is 
much larger than the dorsal 

Nervous System There is a single small nerve lying laterally 
to the excretory vessels on each side 

Testes There are a large number of testes , on the pore 
side of the middle line, none occur posteriorly to the cirrus 
pouch Only the rudiments of the latter organ and the vas 
deferens are known, the former extending to the middle of 
the segment 

Ovary This hes posteriorly, the rudiments observed pre- 
senting a bilobed appearance , the vagina was not developed, 
but the rudiment of the uterus was seen extending anteriorly 
from the ovary, in the middle line 

(2) Pedibothrium longispme Linton, 1909 (Tig & 145 <£, 146 ) 
bi nonym — JPhyllolothi oule * kci Miami Soutliw ell, 1911 

Trom Cliiloscyllium tndicum, Galeocerdo arcticus, and Bhina 
ancylostoma , Pearl Banks, Ceylon Southwell 

The following is an abstract of Linton’s description of this 
species — ■“ Bothria in life elongate, with crenulate borders 
in fresh specimens, flexible, often reflected . Hooks 
relatively long, m some cases equal to half the length of a 
bothnum The two hooks on each bothnum have their bases 
apposed and projecting forward to the anterior end of the 
bothnum The two prongs on each hook are long as compared 
with the oblong base, and are strongly recurved , the outer 
prong is about the size of the inner, and both are curved in 
the same manner, so that the two would he m the same curved 
surface and be nearly parallel The neck exhibits various 
contraction stages in life, but at rest appears to be shghtly 
larger than the succeeding part of the strobile In the mounted 
specimens it was seen to be minutely spmose and distinct 
from the body, with strong longitudinal muscle bundles of 
relatively course strands Strobda, so far as certainly seen, 
filiform Details of the anatomy were not certainly 

made out for ripe segments, but are probably much like those 
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of P brevtspme The two species may be distinguished from 
each other by means of the hooks, which present quite marked 
differences besides that of size From the nurse - p hark ( Gtnglt - 
mostoma cirratvm ) All small, with no mature segments 

“Dimensions of living specimens in millimetres Head, 
length 0 35 , breadth 0 35 , bothna, length 0 35, breadth 
0 21 , length of hooks, base not included, larger 0 06, smaller 
0 03 , diameter of neck 0 09 , distance to first distinct segment 
0 42 , number of segments 0 , last segment, length 0 63, 
breadth 0 06 In two mounted specimens the length of the 



Fig 145 — Pedilothnvm longupme Entire \\on», X 18 
(After Southwell ) 

bothrium in each was 0 35, and the hooks including the base, 
0 15 15 

The author m 1911 described this species under the name 
PhyllohoihrQid.es kerkhami , the worm measures 1 5 cm in 
length and contains about 28 segments the head bears 
16 hooks m pairs The last segment is very variable m size, 
the largest (detached) measuring 4 Trim m length and 540 p 
in breadth The genital pores are irregularly alternate, and 
are situated near the middle of the lateral margin of the 
proglottid 

Bead The head is about 400 p m length and 340 p uj 
breadth. The bothndia are very variable m length, as would 
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be expected from their great mobility in life In preserved 
specimens the largest measured about 750 ft in length and 
150 ft in breadth Near the anterior margin of each both- 
ridium there is a pair of bifid hooks (fig 146) having the follow- 
ing dimensions — Total length, 184 to 212 ft , handle to point 
of bifurcation, 72 to 8 2 ft , outer prong 112 to 140 ft , inner 
prong, S3 to 98 ft 

KccL This measures from about 230 to 300p. in length 
Details of the muscular, excretory, and nervous systems 
were not investigated , a number of broad muscular bands 
were noted r unning to the bothridia 

Testes These number about 70, and each testis has a 
diameter of about 32 ft They he practically m two single 
row*, one along each lateral margin, the aporal reaching 
posteriorly to the ovarian lobe and the poral not extending 
backn ards to the genital pore In front of the latter there are 
a few testes scattered irregularly between the two rows 

Vas deferens The cirrus pouch lies behind the vagina 
and has a length of about 72 ft and a breadth of 32 ft 



Fig 146 — Pedtbothnum longispine A pair of hooks, X 160 
(After Southwell ) 

\ 

The cirrus is not spmy , when protruded it measures 530 ft 
m length and 75 ft m breadth , it has a bulbous base lying 
outside the pouch The vas deferens is a conspicuous coiled 
tube which, from the median extremity of the cirrus pouch, 
runs forwards in the axis for a distance of about 160 ft 
No seminal vesicle was observed 

Ovary This lies posteriori}’ and consists of two lobes, united 
by a narrow isthmus of ovarian tissue Each lobe is very 
long (300 ft) antero-posteriorlv, and also very narrow (30 
to 35 ft) 

The vitelline and shell glands, the uterus and vagina, 
resemble those described ml 3 hutsoni, and call for no comment 
No gravid segments were seen , the last proglottid in every 
worm contained npe male and female genitalia only Irom 
observations made on living material the author is of opinion 
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that the mature proglottides are detached and become gravid 
m the lumen of the intestine An enormous number of 
detached segments of very large size, and showing great move- 
ment, were frequently seen in the intestine of fish, but it was 
almost impossible to identify the parasite 

Tn 1911 the author, unaware of Linton’s paper, created 
the genus Phyllobothroides with the following characters — 
“ Head with four simple undivided bothridia, which are 
slightly concave Overhanging the proximal part of each 
bothndium is a pair of simple or bifurcated hooks Neck fairly 
long Proglottides not salient Cuticle ringed throughout ” 
He also described two species, viz , Phyllobothroides LerUiami 
and Phyllobothroides hutsoni, but is now satisfied that the genus 
Phyllobothroides is identical -with Linton’s genus Pedibothnum, 
and it therefore becomes a synonym of the latter genus, 
also, as noted above, the species keikhami is synonymous with 
longispme Phyllobothroides hutsoni Southwell, 1911, differs 
however, from other species withm the genus in possessing 
rose-thorn-shaped hooks 


(3) Pedibothnum hutsoni (Southuell, 1911) Southwell, 1924 
(Figs 147 & 148 ) 

Synonym — Phylloboth oides hutsoni Southwell, 1911 

From Ginglymostorm concolor, Galeocerdo articus, and Rhvna 
ancylostoma, Pearl Banks, Ceylon Pearson , Southwell 
The largest worm measured 6 7 cm in length and the 
greatest breadth was 650 /x , the last segment, which was 
npe (but not gravid) was 1 4 mm m length and 750 //. in 
breadth The lateral margins of the parasite are perfectly 



Fip 147 — Pedibothnum hutsoni Hook, X 250 
(After Southwell ) 

straight, the junction of the segments not bemg marked by 
any irregularity The genital pores are irregularly alternate, 
bemg situated very slightly in front of the middle of the 
lateral margin The total number of proglottides present in 
the largest mature (but not gravid) worm is over 100 
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Head The greatest breadth is about 800 p , it is a little 
difficult to say precisely what the length is, owing to the 
fact that it merges almost imperceptibly into the neck In one 
or two cases where an approximate measurement was possible 
it was about 760 p The four bothndia each measure about 
680 p m length and about 300 to 350 p in breadth Their 
anterior runs are very muscular, and in contracted preserved 
specimens resemble slightly the suckers of a typical Tcema, 
having the posterior borders incomplete 

Within the anterior margin of the acetabulum-hke thicken- 
ing there are two rose-thorn-shaped hooks in each both- 



Fig 148 — Pedibothmum Tnitsom Portly grand segment, X 160 
(After Southwell ) 

ndium Each one consists of a basal portion measuring 
70 to 90 p m length and 30 p in breadth Erom this, and 
a httle nearer one extremity than the other, a curved tapering 
hook arises, terminating in a fine point It measures 45 to 60 p 
in length The total length of the base and of the hook is 
about 110 p 

Neel This varies m length, but usually measures about 
7 mm 

Mvscular System The muscular s vs tom is strongly developed 
In the neok region the longitudinal bundles are disposed m 
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two irregular layers , between them the dorso-ventral fibres are 
well developed More posteriorly, however, when the testes 
appear, only a single layer of large bundles can be seen 
Circular muscles are scanty, but oblique ones are everywhere 
prominent 

Excretory System There are two vessels running along each 
lateral margin, the dorsal bemg smaller than the ventral 
Nervous System, There is a single nerve along each lateral 
margin, situated externally to the excretory vessels 

Testes These vary in numbei from about 80 to 130, and each 
testis has a diameter, when fully mature, of about 54 y The 
largest number is situated m fiont of the pore , on the 
aporal side they extend postenorly to about two-thirds the 
length of the segment Theie aie no testes on the pore side 
behind the cirrus pouch 

Fas deferens The cinus pouch measuies about 130 y m 
length and 30 y m breadth It extends m a direct line ton ards 
the middle of the segment, and its walls are thi ck and densely 
studded with nuclei The cirrus is dilated and armed with 
innumerable fine hooks The vas deferens lying outside the 
pouch is a long convoluted tube, uhich forms a number of coils 
immediately median and anteriorly to the internal extremity 
of the pouch Its walls are also densely studded with nuclei, 
and, like the cirrus, it is covered with fine spines throughout 
most of its length No external seminal vesicle was observed 

Oiary This is a bilobed organ situated quite posteriorly, the 
two lobes being connected v a long narrow bridge of ovarian 
tissue Each half, when fully mature, measures about 130 y 
m the antero-postenor direction and 80 y transversely The 
connecting isthmus measures about 70 y and has a thickness 
of about 16 y 

Vagina From the pore the vagina always passes m front 
of the cirrus pouch , rounding the median extremity of 
which it curves sharply and then runs directly backwards, 
passing between the lobes of the ovary Here it dilates into 
a small receptaculum semrais , slightly behind this organ the 
uterus arises The vagina then bends sharply through 180° and 
becomes confluent with the oviduct , the latter runs forward 
and opens to the uterus about the level of the pore 

Shell Gland This lies postenorly between the two wings 
of the ovary , it is a rounded organ having a very gianular 
appearance 

Vitelline Glands These extend the whole length of the 
lateral margin of the segment except where interrupted by 
the cirrus pouch and vagina The acini are rather small 
(about 20 y) and lie laterally, five or six deep, on each side 
Two duets occur posteriorly'-, one fiom each side, and these, 
uniting m the middle line, open to the fertilisation canal 
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Uterus At first the uterus is a simple tubs arising between 
the two wings of the ovary and running forwards in the 
middle line Later on a number of lateral pouches arise from 
this central stem, and these also enlarge until the uterus fills 
the entire segment Ripe eggs have not been observed 


Table showing the Principal Characters of the three Indian 
’ Species of Pedibothnum 



Pedibothnum 

Pedibothnum 
longispine, 
after Lmton 

Pedibothnum 

longispine. 

Pedibothnum 


globteephahtm 

after 

Southwell 

huteoni 

Length ofl 
worm J 

• 1 6 to C cm 

Small 

15 cm 

7 cm 

Breadth of} 
worm ) 

600 ft 

60/i 

540 /i 

650/i 

Length of ' 
neck 

>1 6mm 

Spino«e, 

420 p 

300/t 

8 mm 

Number of ’ 
segments 

^ Numerous? 

0 

About 28 

Over 100 




1 

r45 to 60 u 

Length of\. 4 . 
hooks j ** 

150 p 

184 to 212/i J 

1 Base 70 

1 to 90 /i bj- 
L SO/i 

Inner prong 

36 to 40 fi 

30/i 

t 

83 to 9B/i 

Outer prong 

65 to 70 fi 

60/i 

112 to 140/i 

— 


("Head globular. 

No mature 

"With mature 

Rose thorn- 

Remarks ■< 

| bothridia with 

segments 

segments 

shaped 

J prominent mar- 

L Cine 

seen 


hooka 



Genus Til TORKERIA Southwell, 1927 

The characters of this genus are here emended as follows — 
Head with four armed bothndia, m pairs , each bothndium 
oval or circular and divided into two locub, one of which 
is very large and the other very small Each bothndium bears 
a pair of U-shaped hooks, unequal in size, one being situated 
near each lateral extremity of the septum The genital 
pores are irregularly alternate and situated near the middle 
of the lateral margin of the segment 

Type-species — Yorteria parva Southwell, 1927 


Yorkeria parva Southwell, 1927. (Figs 149 & 150 ) 

From GhtloscyUium, tndicum. Pearl Banks, Ceylon Pearson 
This species was ori ginally described from three heads and 
one i mma ture specimen Since the account was written, a 
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number of fully mature specimens have been obtamed from 
the same host and locality 

The worm measures up to 1 2 om m length and is frequently 
twisted upoD itself It attains a breadth of about 230 ft and 
is composed of at least 70 segments The genital pores are 
irregularly alternate and situated near the middle of the 
lateral margin, but m mature segments in the anterior third 

Head There are four bothndia, in pans, each pair borne on 
a rather long stout pedicel, the two pedicels uniting into a 
common trunk, the whole frequently resembling the letter Y 



Fig 149 — Yorlena parva Head and a bothridimn, X 60 (Original ) 


or T m shape In the original specimens the bothndia appeal 
undivided, a circumstance which has since been found to be due 
to the fact that they are somewhat folded upon themselves 
In the new material each bothndium is quite definitely divided 
by a smgle septum into two unequal loculi, the distal one being 
much the smaller The bothndia may be circular or oval, and 
are thickened at the point of attachment to the pedicel. The 
entire surface of the head is covered with innumerable 
minute spines which have a length of about 10 ft Each 
bothndium is armed with a pair of U-shaped hooks, these 
being very unequal id size and situated one near the 



YORKERIA 287 

lateral extremity of the septum The hooks have the following 
dimensions — 

Large, Hook 

Length of long limb 200 to 260 ft 

Length of short limb about 110 /x 

Distance between the two limbs 150 ft 

Breadth of root . 50 fi 



Fig 150 — Torherta parva Segment, X48 (Original) 

Small Hook 

Length of long limb 105 to 116 ja 

Length of short limb . 75 to 80 p 

Distance between the two limbs 80 to 90 jx 

Breadth - of root . about 25 p 

There are about 50 testes, each having a diameter of from 
45 to 90 /x , they occupy the entire segment anterior to the 
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cirrus pouch, but do not extend posteriorly to it on either 
side The latter organ is conspicuous and runs almost to 
the middle of the segment , it contains a few coils of the vas 
deferens Outside the pouch the vas is rather convoluted 
and runs in the anterior direction The cirrus is armed with 
minute spines The cirrus pouch and vagina open into a 
well-defined genital atrium 

The position of the ovary vanes according to the degree of 
maturity At first it lies posteriorly, but m fully mature 
segments it is near the junction of the middle and posterior 
thirds of the proglottid It consists of four elongated lobes, 
two on each side of the median longitudinal axis , m each 
pair one lobe lies immediately dorsal to the other 1316 vagina 
is a veiy wide duct throughout its entire length From the 
pore it extends antenor to th* cirrus pouch to the middle of 
the segment It then swings backwards and becomes slightly 
sinuous The oviduct runs postenorly as a long, curved, narrow 
duct, turning forwards agam and r unning through the shell 
gland, which latter organ is situated behind the ovary 
Antenor to the shell gland it continues as the vagina, giving off 
proximally a minute tube, the uterine duct, which latter 
dilates near the cirrus pouoh into a well-defined, cylmdnoal, 
thick- walled hag — the utenne sac The vitelline glands consist 
of groups of large acini extending along the whole length of the 
lateral margins of the segment In the vicinity of the ovary 
a vitelline duet from each side runs m the median direction , 
they unite into a common vessel which posteriorly opens to 
the oviduct at the shell gland 


Genus VIII THYSANOCEPHALUJMl Linton, 1889 

Synonym — Myzocephalus Shipley & Hornell, 1 900 

Linton’s definition of the genus is as follows — “ Body 
articulate, taemseform Head separated from body by neck, 
very small, quadrangular, with four sessile bothria, each 
armed with two simple hooks and provided with a single 
loculus m front of the hooks Neck at first slender, then 
expanding into a voluminous mass of lobed and crisped folds 
Gemtal apertures marginal ” 

Type-species — Thysanocephalum crtspum (Linton, 1889) 
The characters of the genus are emended as follows — 
Head small consisting of four sessile botbridia each divided 
into two loculi and armed with two simple hooks A pseudo- 
scolex is present 

As Linton’s species T ndiculum does not possess a pseudo- 
soolex it is placed m the genus Ceratobothnum 
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Thysanocephalum cnspum (Linton, 1889) (Fig-*. 151, 152, 

153, & 154 ) 

Syitonj ms — Phyllolothnum thysanocephalum Linton, 1889 (re- 
named T cnspum ) 

Thysanocephalum thysanocephalum (Linton, 1889) 
Bmun, 1900 

Myzocephalus nai mat i Shipley & Horttell, 1906 

From Sloasoion nannan, Pearl Banks, Ceylon Horaell; 
Southwell 

Linton first described the worm under the name PhyUo- 
bothrium thysanocephalum, but a little later made it the type of 
a new genus {Thysanocephalum) In 1892 he gave a very full 
account of the anatomy 

The worm measures up to 1 m in length, and has a maximum 
breadth of about 7 mm The genital pores are irregularly 



Pi g 151 — Thysanocephalum cnspum Head and psendoscolex, X 46 
(After Southwell ) 

alternating, and are situated a little behind the centre of the 
lateral margin The last segment often measures 8 mm 
m length and 4 5 mm in breadth 

Head The head is very small, being only about 350 to 
380 jx m length and 350 to 400 /x in breadth Id consists 
of four small sessile bothndia, each measuring about 
220 /x in length and 160 ft m breadth, and divided into two 
loculi The margins of the bothndia are thickened and 
muscular, being marked with transverse stnations Each 
anterior loculus is small and has muscular r ims also with 
transverse stnas , the postenor edge on each side is pro- 
duced into a solid, pointed, chitinous spine These spines 
(of which there are two to each bothndntm) measure about 
vox. x r 
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72 fj. m length, and they all point towards the longitudinal 
axis of the bothndium 

Neck The head is succeeded by the first portion of the neck 
This measures about 200 to 250 y m length, and it has a breadth 
of about 90 y It is terminated posteriorly by a large pseudo- 
scolex which ranges from 700 ft to 1 2 inm m length and 
from 1 2 to 1 5 mm in breadth It consists of a massive 
fleshy “collar,” ruffled and frilled, resembling somewhat 
closely the heads of PhyUobothnum lacluca and P foltatum 
This pseudoscolex is followed posteriorly by the second part 
of the neck Linton states that m one specimen this 
portion of the worm measured 480 mm Its length, however, 
varies within very wide limits, and depends on the size of 
the worm The surface of the second part of the neck appears 
scaly under low-power magnifications 

Muscular System This is well developed The longitudinal 
musculature is seen in transverse sections to consist of a very 



Fig 152 — Thytanocephalum cntpvm Trans-rcrsc section of mature 
segment, X 28 (After Southu ell ) 


large number of small bundles densely and irregularly crowded 
together into a single layer Median to the longitudinal 
muscles is a layer of ciroular fibres having a thickness of about 
20 ft Externally to the longitudinal muscles the cortical 
parenchyma ie well developed, and traversed by numerous 
strands of oblique fibres A layer of well-defined euticular 
muscles is situated immediately beneath the cuticle 

Excretory System There are two lateral vessels on each 
side, the dorsal one being muoh smaller than the ventral and 
situated directly laterally to it. In the posterior segments 
the cirrus pouch and vagina run dorsally to the ventral 
excretory vessel, but all traces of the dorsal excretory vessel 
have disappeared 

Nervous System There is a single nerve running along each 
lateral margin externally to the two water vessels 

Testes In a mature proglottid over 900 testes can he 
counted, f and each has a diameter of about 72 y 
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Yas deferens The cirrus pouch is very large, and is situated 
behind the vagina The cirrus is long, dilated, and has 
thickened vails thrown into transverse rugosities , its te rminal 
part is cup-shaped and armed with a few spines The vas 
deferens is narrower than the cirrus, and a number of coils 
lie within the cirrus pouch Outside the pouch the vas deferens 
forms a very large number of coils m the median line between 
the internal extremity of the cirrus pouch and the anterior 
prolongation of the vagina There is no seminal vesicle, 
and the coils of the vas deferens undoubtedly act as a reservoir 



3?ig 153 — Thymnoeephahtm cnsjmrn Mature segment, X 18 
(After Southwell ) 

Ovary The ovary is a large, prominent, bilobed organ 
situated posteriorly, composed of rounded and club-shaped 
acmi 

Vagina The vagina bes m front of the cirrus pouch , its 
terminal portion is dilated, and its walls are thrown into 
numerous transverse rugosities From the pore it runs 
inwards to the median line It then bends suddenly and 
runs backwards m the antero-postenor axis , at the anterior 
extremity of the ovary it narrows considerably, and at this 
point the uterus arises and runs forwards The narrowed 

v 2 
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portion, •winch is the fertilization canal, is continuous with 
the common oviduct, and it receives the ducts of the vitelline 
and shell glands No special receptaculum semims is present, 
but the vagina gradually dilates as it approaches the ovary, 
and the dilated portion may be regarded as a receptaculum 

Vttelhne Glands These lie along the lateral margins, extend- 
ing the whole length of the segment except where interrupted 
by the cirrus pouch and vagina , even in ripe proglottides 
they are not prominent They consist of isolated oval follicles 
measuring about 44 by 22 {i The vitelline ducts anse pos- 
teriorly and, converging in the middle line, unite and open 
into the fertilization oanal 

Shell Gland This is a globular organ situated quite pos- 
teriorly between the two wings of the ovary It measures 
about 160 [i m diameter and consists of a number of club- 
shaped acini radiating from a central portion Its duct opens 
into the fertilization canal 

Uterus Gravid segments have not been described The 
uterus arises immediately behmd the receptaculum semims 
and runs forward as a tube which presents a beaded appear- 
ance Linton states that as the uterus npens the ventral 
wall of the segment becomes thin, and eventually dehiscence 
takes place Eggs are unknown 



Fig 154 —Thytanoceplialum crupum Head, X about 27 
(After Shipley and Homell ) 

Myzocephalus narinan Slnpley & Hornell, 1906 

Shipley and Hornell erected the genus Myzocephalus with 
the following characters — ** ' Head ’ with four slipper-shaped 
bothndia, each divided by a horizontal partition into two 
areolae ‘ Head * surrounded and smothered m four most 
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volununons and crumpled folds like the bothndia of Antho - 
bothrium Proglottides barrel-shaped Reproductive organs 
irregularly alternate Cuticle finely ringed ” This genus is 
obviously identical with Linton’s Thysanocephalum Shipley 
and Homell described one species onl}*, viz , M nannan 
(probably a young form) Their account and figures leave 
no room for doubt that M nannan is the same worm as 
Thysanocephalum cnspum Linton 

Fig 15G 



Scolex plcuronecbs (After Southwell ) 

Fig 155, X 20 
Fig 156, X 18 


Scolex pleuronectis .Muller, 17S8 (Pigs 1 '5 & 156 1 

Synonym — bcolex poli/morphus Rud ,1819 

Prom Sardinella longiceps, Indian ocean and tidal rivers of 
India Southwell 

Specimens in all stages of development have been found, 
the largest measuring 1 mm m length and having a maximum 
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breadth of 400 //, The larvoe often have the form of an isosceles 
tnangle, the broad end being anterior There are four suckers 
arranged round the anterior extremity, and a very prominent 
terminal sucker "which is larger than the other four suckers. 
The body is finely pigmented and calcareous corpuscles are 
present In a feu' specimens the head was mvagmated, as 
m Cysticercus cellulo^se, but in the great majority it was 
evagmated 


Supei f.unih IV LECANICEPHALOIDEA, nov 

Linton m 1890 suggested that the three genera Disco- 
cephalum Linton, 1890, Lccamcephalum Linton, 1890, and 
TylocepJtahim Linton, 1890, should be referred to a new family, 
for which he proposed the name Gamobothrudre, but whose 
characters he did not dofine As there is no genus Gamo- 
bothmim, Linton’s name cannot stand 
Braun (1900) divided the order Tctiaphyllidea into four 
families, viz , Onchobothrudas, PhyUobothrudce, Ichthyo- 
tffinudse, and Leeamcephalidae (= Ganiobothrud® Linton), the 
latter containing the three genera noted above In the first 
two families, the head m each species bears four bothridia, 
but in the latter two bothridia are absent, and the head 
bears four suckers For this reason the wnter, m 1925, 
transferred the families Ichthyotajnudce ( =Proteocophabd© 
La Rue, 1911) and Leeamcephalidae to the order Cyolophylhdea 
Braun, 1900, emended This latter order he split mto two 
suborders, viz , Unmtellata and Multmtellata , m the latter 
he placed the families Proteocephalidae La Hue, 1911, and 
Leeamcephalidae Braun, 1900 
Poche (192G) adopts Braun’s family Leeamcephalidae 
Woodland (1927) discussed the family Lecamocphalidte 
Braun, and concluded, from the disposition of the muscular 
system and from the fact that the vitelline glands are lateral, 
that a number of genera now placed in that family belong to 
the PhyUobothmdse, and he proposed, subject to certain 
species he named being ultimately proved to be phyllo- 
bothnds, that the genera LecantcepJiahtm, Ccphalobothnum , 
Balanobothnum, Polypocephalutt, and Calycobothnum be in- 
cluded in the Phyllobothnid® Of the two remaining genera 
of the family Lecamcephalidie, Addobothnum and some species 
of the genus Tylocephalum are referred by hun to the 
Tetrarhynchidae, whilst other species of the genus Tylocephalum 
are not relegated to any family, and "he proposes awaiting 
the results of further investigation before attempting their 
classification 

Pmtner (1928) splits up the family Lecamcephalid© into 
four families, namely, Diecocephahdse, Tetragonocephabd®, 
Gephalobothrudae, and Balanobotbnidee. 
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The characters of the superfamily are the following — 
Scolex armed or unarmed, bearing four suckers as m the 
superfamily Taemoidea Genital organs arranged as in the 
snperfamihes Phyllobothnoxdea and Tetrarhynchoidea, t e , the 
acun of the vitelline glands are scattered and not condensed 
into a single gland, except in one species 


Family LEG AN ICE PH ALI1LE Braun, 1900. 

Synonyms. — Gamobothnidte Lmton, 1889 

Polypoceplinlidto 1924 

i\Vc L.etnuoceplialid'e Aheaiijf, 186J 

Braun defined the characters of the family as follows — 
“ The bothndia are fused mto a globe-shaped plate , accessory 
suckers may be present or absent , neck long, short or absent , 
gemtai pores marginal , found in elasmobranch fishes ” As 
this deinution appeared inadequate in the absence of any 
evidence that the bothndia vrere ever separate, and as a 
number of other genera closely related to Tylocephalum have 
been described since 1900, the characters were emended by 
the writer m 1925 as follows — 

Head with four suckers and composed of two portions , 
the anterior part may be either globular, flattened antero- 
postenorly and retractile or not, or split into tentacular 
processes , when retractile it functions as a terminal sucker 
sunk deep in the head , it may bear either suckers or hooks, or 
both, or these structures may be absent The postenor part 
may be either subglobular, collar-like, or split up mto tentacular 
processes, and it may bear suckers or hooks, or both, op these 
structures may be absent Genitalia as m PhyUobothrioidea 
except, so far as is known, on one species in which the vitelline 
gland is single and postenor , genital pores ventral or lateral , 
uterine pores present or Absent 
Type-genus — Lecantcephalum Linton, 1890 
In the vanous genera included m this family the head pre- 
sents a most interesting and important senes of modifications 
which we will now consider In the genus Cephalo- 
bolhnum it is subglobular and bears four suckers , its 
antenor extremity is occupied by another sucker which is 
enormous and cup-shaped. This sucker can be — but rarely 
is — evaginated, but, when protruded, the head is exactly 
similar to that of a species of Tylocephalum The real 
difference between the heads m the two genera is that in 
Cephalobothnum the myzorhynchus is normally invaginated and 
functions as a deep sucker, whilst in Tylocephalum it is nor- 
mally evaginated In Tylocephalum both the myzorhynchus 
and the head proper are almost always subglobular, whilst 
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in Lecamcephalum they arc flattened antero-posteriorly, so 
that the head consists of two disciform plates, the anterior 
one having ruffled margins and the posterior part bearing 
four suckers In the genus Discocepkalum the head is very 
similar to that in Lecamcephalum, but it differs in suckers 
being absent The tv orm is further peculiar in that the vitelline 
gland is smgle and situated behind the ovary In Adelo- 
bothnum the posterior part of the head is membranous and 
collar-hke, and the antenor part (myzorhynchus) is either 
cylindrical or conical, with a rounded truncated extremity. 
La JBalanobothnum, also, the posterior part of the head is 
membranous aDd almost cup-shaped, the myzorhynchus being 
large and subglobular A further important difference m this 
genus is that the suckers are not borne on the posterior part 
of the head as m all other genera except Calycoboihnum, but 
on the anterior part (myzorhynchus) Close to each sucker is 
a pair of minute compound hooks 

In the genera Calycobothnum and Polypocephalus tentacles 
are present In the latter genus the tentacles may be con. 
sidered as the myzorhynchus which has become split up, whilst 
in the former genus the myzorhynchus is intact and bears 
suckers (as in Balanobothnum) and the tentacles probably 
represent subdivisions of the posterior part of the head 

Genitalia The only points of outstanding importance in the 
arrangement of the genitalia have reference to the position 
of the genital pore and the vitelline glands In all species 
within the family the genital pores are marginal, except m 
Tylocephalum uamaJc Shipley & Homell, 1906, and the 
vitelline glands are either bilateral or extend across the entire 
dorsal and ventral surfaces except m the latter worm, where 
the gland is single 

Key to Genet a. 

1 Head firmed with four pans of minute 

bifid hoots . . BAUANOBoxHimm, p 336 

Head not armed with hooks 2 

2 Head with tentacles , 3 

Head without tentacles , , 4 

3 Tentacles arise behind the head Cabvcobothiuum, p 348 

Tentacles anse from a deep fossa m 

the antenor face of the head . PomrocrpHALUS, p 342 

4 Myzorhynchus present . 6 

MyzoihjncliUB absent 6 

6 Anterior and posterior pnrts of head 

more or Jess subglobulai Tsxocbphalum, p. 306 

Antenor and postenor pa ts of head 
flattened antero-poBteiioily (plate- 

lihe) , Ljcamckphaiojii, p 297 

Antenoi part of head cylindncal oi 
conical postenoi |art membranous 

and collai-libe - . Adeloeotbeicm, p 330 

6. Head with a terminal stickei . Offhaloeotbeicm, p 299 

Head without terminal sucker . . Stabeobothbium, p Sou 
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Each of the genera Gatycobothnum , Lccamcephalum, and 
Addobothnuin contains one species only 
The descriptions of Tylocephah m ludtficans Jameson, 1912, 
and T alobatidts Shipley & Homell, 1906, are so inadequate 
that these species cannot he identified T minus Jameson, 
1912, was described from an encysted larva, and the adult 
is not known 


Genus JL LECANICEPHALTJM Linton, 1890 
(nec Lecanocepuaxtjs Diesmg 1839 (=Goezia Zeder, 1800)) 

Linton's defimtion of this genus was as follows — “ Body 
tajnneform, articulate, head transversely flattened, circular 
or subquadrangular, and consisting of two disciform plates 
Posterior plate with four supplementary disks (auxiliary 
suckers) Neck short or none Genital apertures marginal ” 
Type a nd only species — Lecant ceph alum pdiatum Linton, 
1890 

Linton pointed out that his genus was closely related to, 
if not identical with, Discobothnum van Ben, 1870 He 
provisionally placed the genera Lecamcephalum and Tylo- 
cephalum m the Tetrabothrudse, but stated that it might bo 
necessary subsequent^ to refer them in a distinct group, 
for which he proposed the name Gamobothmdas. 

Lecamcephalum peltatum Linton, 1890 (Pig. 157.) 

Prom Pnstzs cuspidatus, Dasybatus kuhli, and Pteroplatea 
mtcrura. Pearl Banks, Ceylon Southwell 
The worms, which are not fully mature, measure about 
1 7 cm m length, and the greatest breadth vanes from 200 
to 400 p Hie head has a breadth of about 900 p and a 
length of from 200 to 300 p Other measurements correspond 
with those given by Linton for his specimens 

The neck measures from 1 to 2 mm in length , the first 
segments are practically linear, and they increase in length 
slowly. The last one measures about 550 p in length and 
170 p in breadth There are about 150 proglottides, m 
addition to a number immediately behind the neck which 
cannot be counted The genital pores are somewhat irregularly 
alternate, and situated in the anterior half of the segment 
in immature ones and m the anterior third in those neanng 
maturity 

Muscular System The longitudinal fibres are arranged m 
stout bundles which in cross-section radiate outwards, 
decreasing in size towards the periphery Oblique or circular 
muscles have not been described 

Excretory System In whole mounts a small vessel can be 
seen on each side running a little lateral to the mid-line. 
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Posteriorly, owing to the development of the genitalia, they 
oannot be seen In cross-section these vessels he in the mid- 
transverse line , and, in addition, two other much smaller 
ones occur frequently, but not invariably 

Testes There are sixteen or seventeen testes, and they 
oooupy the whole of the middle field m whole mounts At first 
they are cylindrical, with somewhat pointed extremities, lying 
with their long axes parallel to the transverse diameter of the 
segment When fully mature they are globular, and each has 
a diameter of about 45 ft 



Fig 157 — Lecanvccphalum peltatum Mature segment, X 112 
(After Southwell ) 

Vos deferens The cirrus pouch is a large structure in the 
anterior half of the segment, measuring about 450 ft m diameter 
and 380 y, in length It extends halfway aoross the segment, 
and is at a httle distance from the lateral margin, communi- 
cating with the pore by a narrow duct The cirrus lies in 
several loose coils inside the pouch, and no armature was seen 
The vas deferens is extremely short, and a seminal vesicle is 
absent . 

Ovary The ovary is situated along the postenoi margin oi 
the segment , the vagina is figured above 
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Vitelline Glands These consist of from twelve to fourteen 
acini along each lateral margin Each acinus measures only 
about 18 ft m diameter 

Uterus The uterus is immature, and consists of a tube with 
slightly lobulated walls running along the antero-postenor axis. 
No eggs have been seen 


Genus II CEPHALOBOTHRIUM Shipley & Hornell, 1908 

The characters of this genus are as follows — “A large 
median circular sucker takes up most of the head , it is con- 
trolled by longitudinal muscles Four small spherical suckers 
are placed equidistant from each other in the run of the 
circular sucker The proglottides are wider than broad, 
with the exception of the last six or seven The reproductive 
pores are lateral and very irregularly alternate ” ( Shipley dr 
Homett ) 

Type-species — Cephalobothnum cetobatidis Shipley & 

Hornell, 1906 

In 1912 the author described two other species, C. vanabtle 
and G abruptum Whilst the centre of the head is almost 
always occupied by a large circular sucker having various 
shapes, the sucker is capable of being protruded and, when 
extended, the head resembles that of a species like 
TylocepJialum ptngue or T dterama Several preserved heads 
have been Been with the sucker fully protruded, and thus 
transformed into a myzorhynchus In view of this fact, it 
seems probable that the two genera, Tylocephalum and 
Cephalobothnum , are closely related, the principal difference^ 
between them being that in most species of the genus Tyloce- 
phalum the myzorhynchus is permanently protruded, whereas 
m the three species referred to the genus Cephalobothnum 
the myzorhynchus is usually withdrawn and disappears, 
being transformed into a deep cup-like circular sucker 


Key to Species 

1 Small forms about 10 mm m length . 

Large forms up to 12 cm in length 

2 Over 60 testes, ovary dumbbull-sbaped 
Less than 30 testes , ovnrj of radiating club- 

shaped acini 


C eetobaitdis, p 299 
2 

C abruption , p 300 
C vanabtle, p 804 


(1) Cephalobothnum mtobatidis Sluplej & Hornell, 1908. 
(Fig. 158 ) 

From Stoasodon nannan, Pteroplaiea mxcrura , and Dasybatus 
kuhltt, Pearl Banks, Geylon Hornell , Southwell 

Shipley and Hornell descnbed the worm as follows — 
‘This curious cestode was drawn from life by Mr Hornell, 
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in Ceylon , the enormous terminal sucker hemg, m that 
state, much more conspicuous than m the preserved material. 
This sucker is round with thickened edges, and from its under- 
siderun longitudinal bands of muscles which apparently control 
it The whole head is rounded, shaped like a turban, and 
bears four minute spherical suckers on the edge of the great 
median terminal sucker There is no neck The proglottides 
begin immediately after the sucker 

“ The whole length of the Bingle worm we had at our disposal 
was 10 mm , but the posterior proglottides seemed npe , the 
breadth of the head and of the posterior proglottides is 0 6 mm , 
the rest of the body is very fine and slender The proglottides 
remain broader than they are long until within the last six , 



Fig 158 — Cephaloboihvxum atobahdie Head, X about 40 
f After Shipley and Homcll ) 

here they become square, and the last of all is almost twice as 
long as broad The posterior angles of each proglottis overlap 
the anterior rim of the succeeding one, hut not to a pronounced 
degree The reproductive openings are very irregularly 
alternate and lateral ” 

(2) Cephalobothnum abruptum Southwell, 19X1 (Figs 159, 
160, 161, & 162 ) 

From Pteroplatea micrura and Dasybatus kithli , Pearl Banks, 
Ceylon. Southwell 

The worms, which are composed of numerous segments, 
measure about 12 cm m length, and they have a maximum 
breadth of about 1 s' mm The last ones measure 1 2 mm 
in length and about 700 u. in breadth Genital pores irregularly 
alternate and situated laterally m the anterior third of the 
segment , worm oval m cross-section 
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Head The head resembles that of C celobalidis , it is egg- 
shaped, and measures 1 3 mm m length and about 1 2 mm in. 
breadth It is realty' made up of two parts , the anterior 
extremity is occupied by a large protrusible sucker which is 
succeeded by a basal part shaped like a truncated cone 
having the broad base forward this bears four minute suckers 
with swollen lips, slightly raised above the surface, situated 
two on each side and each has a diameter of about 230 ft 
The appearance of the head vanes considerably, according to 
the extent to' which the terminal sucker is protruded It 
will be obvious that if the terminal sucker is fully extended, 
as it sometimes is, it becomes a rostellum or myzorhvnchus 
The head is then similar to that of TylocepJialum ping tie 



Fig 159 — Oephdlobothnum abruption Entire norm, X4 
(After South TreJI ) 

Neel It is impossible to say whether a neck is present or 
not , the wrinkling of the cuticle behind the head appears to 
pass by imperceptible gradations into the short anterior 
segments 

Muscular System This is strongly developed A senes of 
broad muscle bands passes to the head In the anterior part 
of the worm the longitudinal muscles consist of a lazge number 
of single bundles, radiating to the extenor When the geni- 
talia, and especially the uterus, are developed, these bundles 
become short and disposed m two rows, the internal one- 
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being muoh more strongly developed than the external, whioh 
latter is somewhat irregular Oblique fibres are fairly 
numerous, but circular ones are scanty 

Excretory System This consists of two very small vessels 
on each side — a dorsal and a ventral They are only evident 
m the anterior portion of the strobila , m npe segments they 
cannot be seen 

Nervous System There is a smgle nerve on each side running 
lateral to the water vessels 

Testes The number of testes varies considerably , usually 
there are about forty-five situated aporally, and from twenty- 
two to twenty-eight on the pore side , there are no testes m 



Fig 160 — Cephalobothnum abruptum Transverse flection of nearly mature 
segment, X 74 (After Southwell ) 


front of the cirrus pouch , each testis when fully developed 
has a diameter of about SO y. 

Vas deferens The cirrus pouch measures about 180 y in 
length and about 120 y m breadth , its internal margin reaches 
to the middle of the segment The cirrus is unarmed , the 
vas deferens is very long and lies in several large coils within 
the pouch , outside the latter it runs anteriorly and is coiled , 
no seminal vesicle was seen 

Ovary The ovary differs from that of C vartabile m being 
dumbbell-shaped, much more massive, and m not being 
composed of radiating columns It measures about 400 y 
across. 
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Vagina This is a very -wide muscular tube at least 300 /x in 
length and 7 0 ft m breadth when fully developed Its walls are 
characterized by peculiar markings which at first give the 
impression of a number of very fine spines arranged in a senes 
of closely set spirals, but no spines are present , the appearance 


Pig 161 



Pig 162 



Cephalobothnwm abruptum 

Pig 161 — Horizontal section of mature segment X 74 (Alter Southwell.) 
Pig 162 — Nearly grand segment, X 74 (After Southwell ) 

is due entirely to circular muscle fibres From the pore it 
runs behind the cirrus pouch, then, rounding the internal 
extremity of the latter organ, it proceeds (in a sinuous 
course in young segments) directly to the centre of the ovarian 
isthmus, where it dilates into a small receptaculum seminis 
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V lidline, Glands These are similar to those described lor 
O vanabtle, but are more massive and do not consist of cylin- 
drical, but of globular acini 

Uterus This arises like that of G vanabtle , and has the same 
form 

Eggs unknown 

(3) Cephalobothnum variable Southwell, 1011 (Pigs 163 is 
164) 

Prom Pnstis cuspidalus and Dasybahts kuhli, Pearl 
Banks, Ceylon Southwell 

The worm measures up to 13 cm in length and about 600 ft 
m breadth, it is made up of over four hundred segments 



Fig 163 — Oephalobolhrmm lannbxle Entire worm, X 8 
(After Southwell) 

The genital pores are irregularly alternate and are situated 
m the anterior third of the lateral margin of the segment 
Head This resembles the head of C abrupium Southwell, 
1911, and measures about 750 (tin. length and 1 mm m breadth 
Anteriorly the head terminates m a deep, wide sucker occupying 
almost the whole of the anterior surface, and extending pos- 
teriorly about one-third to one-half the length of the head 
The margin of this terminal sucker is somewhat thickened, and 
bears four (not two, as originally stated) small subsidiary 
suckers Occasionally the sucker is protruded, and the head 
then resembles that of Tylocephalum ptngue 
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NecL Tins vanes m length, being usually about 1 mm 
Muscular System As m C abruption 

'Excretory System Two vessels of equal size run along each 
lateral margin , they are close together, one being immediately 
dorsal to the other 
Nervous System As in G abruptum 

Testes These vary m number from about fourteen to 
eighteen, and occupy the whole of the central dorsal field Most 
frequently they are cylindrical, with somewhat pointed ends, 
lying with their long axes at right angles to the length of the 
worm , each measures about 60 by 20 p Occasionally, when 
very mature, they are globular, each having a diameter of 
about 75 p They persist until the uterus develops 



Fig 164 — Oephalobotliniim lanabile Horizontal section of mature 
segment, x 160 (After Southwell ) 

V as deferens The cirrus pouch is almost globular, and lies for 
the most part internal to the water vessel, the communication 
to the extenor being by a narrow duct The vas deferens is a 
short wide tube following a zig-zag course 

Ovary This is situated po3tenorly and consists of from 
about four to six cyhndncal lobes on each side, lying at nght 
angles to the long axis of the worm Each one in full develop- 
ment measures about 120 p m length and 40 ft m breadth 
The lateral edges of the ovary appear embedded in the vitelline 
glands The lobes on each side are connected by a very long 
and slender bridge of ovarian tissue 

Yagma From, the pore the vagina runs in front of the cirrus 
pouch and pursues a curved and somewhat irregular course 
backwards to near the centre of the ovarian isthmus, where it 
dilates into a small seminal vesicle It is very muscular, the 
circular fibres giving to it characteristic hemng-hone markings 
Yitelhne Glands These consist of a number of very large 
acini, each one being about 75 p m length and 40 pm breadth, 
situated laterally and lying also at right angles to the long 

VOL i x 
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axis of the worm They only reach their maximum size 
when the uterus is well developed Their ducts unite m the 
median line and open into the fertilization canal 

Uterus This commences as a narrow tube with thick walls, 
arising posteriorly, and extends m a sinuous course ante- 
riorly to near the middle line In ripe segments it occupies the 
entire central portion of the proglottid, being bounded laterally 
by the large vitelline gland It is evident that at this stage 
of their development the segments are shed, and become 
gravid m the lumen of the intestine 
Eggs unknown 


Genus III TYLOCEPHALUM: Lmton, 1890 

Sj nonjins — Teft ugonotephalum Shipley & Hornell, 1905 
Kystocephatus Shipley ic Honiell, 1906 
Aphanobothi turn Seurat, 1 GOG 

Lmton defined the genus as follows — “ Body articulate , 
head globose , bothna united into a globular disk and bearing 
four supplemental disks which are arranged m lateral pairs , 
myzorhynchus also globose, as large as remainder of head 
Neck, * e , unjomted anterior part of body, moderately long ” 
The characters of the genus have been emended as follows — 
Body articulate , head composed of a large globular or sub- 
globular myzorhynchus, which is unarmed, and a posterior 
globular or subglobular part, the head proper, which bears 
four suckers Genital pores marginal except so far as is known 
in one species 

Type-species — TylocepTudum trygonis Shipley & Hornell, 

1906 

Key to Species 

1 Myzorhjnchus -very much smaller than 

i posterior part of head 
Myzorhynchus about same size as posterior 
part of head 

2 Vitelline glands bilateral 
Vitelline gland single and posterior tooiavy 

3 Genital pore small, uterus not dumbbell- 

shaped » • « . * , ••• 

Genital pore iery large, uterus dumbbell- 
Bhaped . . . 

4 Worms 8 cm in length, oi aim cross-section, 

each segment with nbout 30 testes 
Worms 3 5 cm in length, flat, each segment 
with about 50 testes ... 

5 Genital pore -tentral m antenoi segments, 

with 38 to 63 testes , nris of cirrus pouch 
antero-postenor 

Genital pore always lateral , testes 7 to 12 
axis of cirrus pouch net antero-postenor 


T ti antlucens, p 320 

o 

3 

T tiamal, p 321 

4 
6 . 

2’ yarkei, p 325 
T diet arna, p. 311. 

T mimUtem , p 325 
T ti ygonts, p 807 
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(1) Tylocephalum trygoms (Shipley & Hornell, 1905) Shipley & 

Hornell, 1906 (Pigs 165 166, 167, & 168 ) 

Synonym — TelragonocephaJu n trygonis Shipley & Hornell, 1905 
Prom (1) Dasybatus toalga, Pearl Banks, Ceylon Hornell 

(2) Dasybatus sp ( ? LuMi), Cfhilka Lake, Onssa, India 
Southwell 

According to these authors the worm is fragile The head 
forms a distinct knob, borne on a slender neck , its diameter 



is 300/i and its antero-postenor avis is slightly less, but 
may be greater than the transverse diameter It consists of 
two parts, viz , an anterior unarmed circular and rounded 
knob, resting on a square cushion which carries a sucker at 
each of its corners From these suckers small papill® nrotrude, 
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passing through the orifice There is a short neck , the last 
segments are much longer than broad The genital pores are 
lateral and the penis lies concealed m a spacious recess The 
pores are irregularly alternate At its first appearance the 
uterus seems double, but the two parts are m communication 
by a narrow channel The whole uterus is dumbbell-shaped 
and the eggs are slightly oval The specimens examined bj 
the writer measure about 2 7 cm m length and the greatest 
breadth is about 800 \i They consist of from fifty to seventy 
segments, counted under a microscope , of these about twenty 
are situated immediately behind the head, and are invisible 
to the naked eye The last ones measure up to about 3 mm. 



Fig 166 — Ttjloeephahim trygoms Horizontal section of head, showing 
spinnles and musculature, X 160 (After Southwell ) 

m length and have a breadth of about 270 ft The genital 
pores are of enormous size bemg surrounded by a large scal- 
loped frill They are irregularly alternate, and are situated 
behind the middle of the lateral margin The posterior and 
lateral edges of the segments are straight, not sahent There 
is no neck, segmentation beg inning immediately behind the 
head 

Head This vanes m size considerably , m one specimen it 
measured 260 ft in length and 330 ft m breadth It consists 
of two parts, viz , an antenor myzorhynohus, shaped like a 
half -sphere and armed with innumerable minute spines 10 ft 
m length, and a postenor rounded portion, the head proper, 
which bears four suckers, but is devoid of spines The 
papillae mentioned by Shipley and Hornell have not been 
observed since The head resembles closely that of Tylo- 
cephalum pingue Linton, which occurs m American waters 



TTXO CEPHAIitTH. 


309 


Strong muscles run to the head and spread out fanwise 
in the myzorhynchus, and laterally a well-defined layer of 
subcuticular fibres is very prominent Nothing is known 
regarding the excretory and nervonB systems The rudi- 
ments of the genital cloaca, running transversely, are visible 
immediately behind the head m the tenth or eleventh segment , 
m the fourteenth and fifteenth segments there is a particularly 
well-defined receptaculum semirus The cirrus pouch and 
genital sucker develop very late 

Testes These vary in number from about seven to twelve, 
and are situated anteriorly , frequently they arc distributed 
m the form of the letter U inverted They are only to be 
found m about segments 26 to 32 , at this stage the 


t u 



Fig 167 — Tylocephalum trygonis Mature segment X 250 
(After Southwell ) 


genital cloaca «.nr| the duct connecting the latter with the 
cirrus pouch are but ill-defined, and are represented by a 
dense granular mass The cirrus pouch is first seen as a 
hollow vesicle lying almost in the median line of the segment, 
and quite independent of the large genital cloaca It enlarges 
very slowly, and is not fully developed until the uterus contains 
eggs It then measures about 165 p. in length and 100 ft in 
breadth , it lies well withm the segment, occupying the middle 
half or two-thirds, and communicates with the very large 
genital atri um , noted before, by a rather long and dilated duct 
The pore itself is enormous, and is surrounded by a sucker 
with a collar-like frill having scalloped margins which can be 
seen with the naked eye , it is situated in the posterior half 
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of the lateral margin The cirrus is coiled and long, and is 
apparently not covered with spines A few coils of the vas 
deferens can be seen lying within the fully-developed cirrus 
pouch, but outside this organ it dilates into a very muscular 
seminal vesicle which usually lies parallel and directly anterior 
to the pouch 



JFig 168 — Tylocephalum trygonu Grand segment, X 112 
(After Southwell > 


Ovary This is a massive organ situated quite posteriorly, 
and is usually only found m about six or seven segments, viz , 
those which contain the testes 

Vagina Owing to the large size of the cirrus pouch and 
seminal vesicle, it is not known with certainty whether the 
vagina passes anteriorly or posteriorly to the pouch , it 
appears to open at the base of the genital cloaca It runs 
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posteriorly m the median line to the £ront of the ovary, where 
it dilates into the very large receptaculum seminis, which, 
as noted above, appears in about segment 12 It disintegrates 
with the ovary 

Shell Gland This is a small globular organ lying between 
the receptaculum and the ovary 

Vitelline Gland This species is strikingly peculiar m that the 
vitelline gland begins to develop behind the ovary It is a 
very small, bilobed organ, each half bemg club-shaped , later 
it extends forwards along the lateral margins 

Uterus The uterus appears early, and can be clearly seen in' 
segments which contain the testes as a tube with irregular 
walls running between the testes and situated anteriorly. 
It develops suddenly and contains eggs in the first segment 
in which the ovary has atrophied In full development it is a 
simple sac occupying the whole of the segment and consisting 
of two parts, viz , a portion behind, and a larger portion in 
front of, the cirrus pouch The two are connected together by a 
veiy narrow tubular part which runs on the aporal side of the 
cirrus pouch 

Eggs These are large, somewhat scanty, and occur in quite 
a number of posterior segments The largest immature 
eggs are globular and measure 50 ft 

As the anatomy of T pingiie Linton has not been described, 
it is impossible to identify Linton’s worm, and it therefore 
cannot be compared with any of those described below , it 
may, or may not, be identical with any of them T trygonis 
Shipley & HorneU, 1905, was the next species to be described, 
and it therefore becomes the type-species of the genus 

(2) Tylocephahun dierama Slupley & HorneU, 190f» (Figs 169, 
170, 171 172, & 173 ) 

Synonyms — Teh arhynclins vmonifacto ; Shipley & HorneU, 1904, 
pro pm te 

Tylocephahun knhh Shiplej & HorneU, 1906 
Tylocephalum ludtficans Jameson, 1912 
{ tenia acanthnbothi ta M icCallum, 1921 

From (1) Mtomylcms maculalus, Dasybatus huhh, and 
Rhynchobatus djiddensis, Pearl Banks, Ceylon HorneU , 
SouthweU (2) Stoasodon nartnan , larvae from the pearl 
oyster ( Margantifera vulgaris). Pearl Banks, Ceylon Jameson, 
Herdman and Homell WiUey 

The original description of this species was as follows — 

“ Along with Rhoptrobothnum myliobatidis a specimen or two 
of what we take to belong to Linton’s genus Tylocephalum 
were found The worms measured between 20 mm and 35 mm. 
They were very slender anteriorly, but the posterior pro- 
glottides attain a width of 0 5 mm , and the head is about 
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0 5 m m m breadth, and is rather longer than broad The head 
consists of an antenor cushion, called a myzorhynchus by 
Linton , it is obviously to some extent retractile, and m one of 
our specimens was slightly 4 pulled m * m the middle, so that 
the whole head resembled a cottage loaf This myzorhynchus 
is separated from the second part of the head or ‘ bothnal 
disc/ as Linton has it, not only by a constriction but by a 
narrow band The 4 bothnal disc * is spherical and bears 
four equidistant simple suckers There is a short neck 
The proglottides are, at the postenor end, not more than twice 
as long as they are broad They are flattened Anteriorly' 
they have salient posterior borders, and these, as they approach 
the hinder end, become much more conspicuous, and overhang 
an eighth or a sixth of the length of the succeeding proglottis 
These funnel-hke extensions are very characteristic of this 
species , they are much less marked m Linton’s species. 



Fig 169 Tylocejilialinn dtetamn Head, magnification unknown 
(^ftcr felupley and Homell ) 

T pmgue The last proglottides were equally lounded and 
contained a uterus full of ova ” ( Shipley d, Homell ) 

The largest worms measure 2 5 cm in length and the greatest 
breadth is 560 p There is a very short neclc varying from 
500 p. to 1 2 mm 

The anterior proglottides are so shallow" that it is impossible 
to determine where they commence The woim is composed 
of over four hunched segments, counted under a high-poiver 
magnification A large number of the anterior ones are 
very short , m those containing testes the lateral margins 
overlap about half of the succeeding segment, but, as they 
elongate, the lateral imbrication becomes correspondingly 
less conspicuous The last two or three segments m each 
worm are bairel shaped The measurements of the terminal 
proglottid m six different worms vary from 600 to 825 p ® 
length and from 320 to 610 p in breadth The genital pores 
are irregularly alternate and are situated very slightly behind 
the middle of the lateral margin except m the last two or 
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three segments, where, owing to the elongation of the posterior 
portion of the proglottid, they he in the anterior half 

Head The head vanes in shape considerably Similar 
vanations are encountered m other species of this genus , it 
consists of a large subglobular antenor myzorbynchus winch 
does not bear either spines or hairs, and a postenor cushion- 
like portion which Games four suckers It vanes m length 
from 124 to 250 ft and m breadth from 160 to 230 ft The 



Fig 170 — Tylocephahim Axerama 2>Iatnre segment, x 75 
(After Souths ell ) 

myzorhynchus is from 25 to 80 ft in length and in breadth 
from 90 to 145 ft Each sucker has a diameter of about 55 ft 
The muscular, excretorj', and nervous systems have not been 
described The genital organs first appear about 250 segments 
(700 to 800 ft) behind the head 

Testes There are about fifty testes , when fully developed 
they appear to occupy the entire segment m whole mounts. 
Each one has a diameter of about 55 ft — - 



314 ) 


USCAHICEPHAMDJl 


Vas deferens The cirrus pouch is not conspicuous , it is 
situated anteriorly to the vagina , in full development it 
ineasures about 120 by 90 fi The cirrus is short and appar- 
ently unarmed , a few coils of the vas deferens he within the 
pouch , seminal vesicle absent (*) 

Ovary The ovary is situated quite posteriorly, and is a bi- 
lobed organ composed of very small, elongated, club-shaped 
acini radiating fanwiBe on each side Later on it enlarges 
considerably, and the aomi frequently become indistinct 
Vagina The vagina opens posteriorly to the cirrus pouch , 
in a mature segment it is a very short tube dilating close to the 
median extremity of the cirrus pouoh into an enormous 
receptaculum semims whioh measures about 360 by 110 ft 
and extends from the cirrus pouch to the ovary , under high 
magnification its walls present a curious herring-bone pattern 



Figr 171 — Ti/loccplialum dierama Hoad, x 20 
(Aftor Shiploy and Hornoll ) 

Posteriorly, after receiving the vitelline duct and oviduct, it 
turns through an angle of 180 *nd, running forwards, opens 
to the uterus at the level of the gemtal pore 

Shell Gland This is situated posteriorly between the two 
wings of the ovary 

Vitelline Glands At first these are situated laterally, but, as 
the proglottides mature, they gradually extend until they 
cover entirely the dorsal and ventral surfaces As they are 
massive and strongly developed, they effectively obscure the 
anatomy of the mature segment in whole mounts The acini 
are a little irregular in shape and measure about 55 by 30 /a 
Uterus The uterus at first consists of a tube with lobulated 
walls running m the antero-postenor axis Posteriorly it 
is not in communication with the oviduct , the latter opens 
into the uterus about the level of the gemtal pore When 
mature it is a simple sac entirety filling the segment 

Eggs The largest measure 25 y. and contain a segmenting 
ovum, each egg bears a long filament at both poles They 
Were immature 

The specimens from the intestine of Bhynchobatus djiddensis 
differecl somewhat from those described above The worms 
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were -young, and had apparently died m an extended con- 
dition , they measure up to 4 5 cm in length and the 
maximum breadth was about 560 ft They contain only 
about 150 proglottides, counted under a high-power magnifi- 
cation Segments 106 to 112 are about square, and succeeding 
ones are longer than broad , the last (not gravid) measures 
1 43 mm in length and 500 ft in breadth The lateral margins 
are slightly imbricated , the genital pores are irregularly 
alternate and are situated m the antenor third of the lateral 
margin The position of the genital pore is probably to be 
accounted for by the fact that the worms had been preserved 
m an extended position 

Head The head measures about 230 ft in length and 240 ft 
in breadth , the myzorhynchus, which rests in a concavity of 
the posterior part of the head, is cup-shaped, and has a length 
of about 180 ft and a breadth of about 230 ft The posterior 
part of the head has a length of about 100 ft and a breadth 
of about 230 ft , it bears four suckers each of which has a 
diameter of about 55 ft 

NecL This is very short and measures only 200 ft in 
length 

No details of the muscular, excretory, and nervous systems 
are known 

Testes These first appear about 9 mm behind the head , 
they var 3 r in number from about thirty to forty-five, and when 
fully developed each has a diameter of 70 ft 

Vos deferens The cirrus pouch is situated anteriorly to the 
vagina , m the posterior segments it is a very large, squarish 
organ extending almost halfway across , it measures 230 
by 250 ft in full development, and is situated in the antenor 
half of the proglottid The cirrus is unarmed and, along with 
a portion of the vas deferens, lies coiled within the pouch 

Ovary The ovary is a massive organ occupying a consider- 
able portion of the segment postenorly It is composed of fine 
granular material apparently not divided up into acini It 
stains very lightly, and thus, as in the specimens described 
above, contrasts str iking ly with the massive, deeply-staining 
vitelline glands 

Vagina The vagina passes behind the cirrus pouch and, 
turning backwards, runs in the middle line, dilating into a 
receptaculum semims which at first is pyriform, hut wluch 
later on becomes very large and oval , it lies with its long 
axis almost parallel to that of the segment, and when 
fullv developed measures about 390 by 190 ft It resembles 
m detail the vagina m worms of this species obtained from 

Dasybatus huhli , , , 

Yitdhne Glands These are very massive organs -which stain 
deeply, and are conspicuous both in stained and unstained 
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specimens They are situated on both sideB and extend almost 
to the middle line, being interrupted on the pore side by the 
cirrus pouch No vitelline glands occur on cither side laterally 
to the ovary, but a large stnp lies posteriorly to that organ. 
A vitelline duct arises from the posterior median extremity 
of the vitelline gland on each side, and these, uniting with the 
duct fiom the strip lying behind the ovary, open into the 
fertilization canal The portion of vitelline gland behind the 
ovary was not present m specimens of this worm taken from 
Dasybatus Luhh Shell gland apparently absent 

Uterus In the posterior segments the uterus is rudimentary 
and consists of a tube with irregular lateral walls running in 
the antero-postenoi axis 
Eggs unknown 

A number of free gravid segments apparently belonging to 
T dierama have been found free m the gut of Rhynchobatus 
djiddensis They measure 4 mm m length and I mm in 
.breadth The pore is in the anterior third of the segment The 
eggs are globular and are 32 y. m diameter , the oncosphere 
measures about 20 /x, and in all probability was immature 
These specimens differ from those described from D kufth 
above m (1) having fewer segments, some of winch are 
longer than bioad , (2) the vitelline glands not entirely cover- 
ing the dorsal and vential surfaces, and m possessing 
an isolated strip of vitelline gland posteriorly to the ovary , and 
(3) the genital pore being situated m the anterior third of the 
lateral margin 

It may be that these differences are due to the specimens 
from fifty uchobctlus djiddensts being younger, and also to their 
having been preserved m an extended condition The form of 
the head in species of this genus is subject to considerable 
variation 

Tylocephalum kuhli Shiplej &, Hoi noil, 1900 

“ A single specimen was taken from the intestine of Trygon 
Jcufth It measured 12 mm in length, and its greatest width, 
which lies a little before the posterior end, is 0 6 mm The 
head consists of two portions, something like a cottage-loaf, 
and m general resembling those of T uamah and T trygoms 
The anterior part or myzorhynchus is, however, somewhat 
smaller than in those species The larger and posterior part 
bears four small spherical suckers The muscles which enter 
the head from the body spread out m this portion m a button- 
like manner Immediately behind the head is a constriction, 
and then the proglottides begin 

‘ At first the proglottides are very shallow, with projecting 
nms like a pile of saucers upside-down, then about half-way 
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along the body each proglottis is seen to have a groove in. it 
dividing it into approximately equal halves If we trace the 
proglottides still further back, we see that these two halves 
have very different fates , the anterior becomes the proglottis 
full of reproductive organs, etc , the posterior becomes the 
pronounced, everted, and almost recurved, salient edge 
** The hmdermost proglottis is square, and m no case is the 
longitudinal diameter greater than the transverse The last two 
or three proglottides had the penis protruded, and these were- 
all on the same side ” ( Shipley dr HomeU ) 



Pig 172 — Tylocrphaltfm dterama Head X 70 
(After Jameson ) 

The worm was described from a single specimen, and is 
ndistmguishable from T dterama it appears to the writer 
-o be a young worm — possibly sbghtly abnormal — of the 
latter species 

Tylocephalmn ludificaus Jameson, 1912 

Jameson described this worm and its larval stage as 
follows — "The larger globular larva, the supposed pearl - 
producing worm rostrum or myzorhynchtu t (Lmton) retrac- 
tile within a denticulated collar Form more elongated 
when liberated from capsule ; length 0 5 to 1 5 mm Average 
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diameter of seven specimens sectioned on Professor Herdman’s 
slides and examined by the writer, 0 78 nun 

“ Myzorhynchus uniformly muscular, without obvious 
division into muscular tracts , retractile within annular collar , 
in section it may appear either conical, lenticular, or flattened, 
conoave and sucker-like , protrudes as a comeal papilla when 
in locomotion This anterior muscular region, includin g the 
collar, is about one-third of the total length of the larva when 
extended Hie whole myzorhynchus can be protruded, the 
collar then fo rming an annulus around it Collar or cephalic 
sheath muscular with denticulated cuticle, the denticles tri- 
cuspid The denticles measure from 3/ito5fun diameter 
Hinder part of the larva centrally parenchymatous, the 



Fig 173 — Tylocephrilum dxerama Horizontal section of head, X 70 
(After Jameson ) 


parenchyma containing the calcareous corpuscles characteristic 
of Cestode larvce, peripherally more muscular The hinder 
part of the body is covered by a thick, radially marked epicuticle 
permeated by numerous closely-set tubub, and suggesting on 
superficial examination a coat of cilia This epicuticle vanes 
m thickness but is generally about 0 03 mm thick, and the 
true cuticle lies under it 

"This form is distinguished from Tylocephalum minus 
by its larger size (Herdman gives the size as about six times 
that of the smaller form), the undivided musculature of the 
myzorhynchus, and the wider and more open character of the 
collar-sheath of the myzorhynchus in the resting-stage 



TTlOCEPHAIitTiT 


319 


Habit — Resting in spherical fibrous cysts, derived from the 
connective tissue of the host, in the Ceylon Pearl Oyster, 
Marganttfera vulgaris Most frequent m the visceral mass, 
notably the liver Habitat — Gulf of Manaar (Herdman and 
Horneil) Trincomalee (Willey) 

“ The following description is of a worm which I regard as in 
all probability the adult of this larva The smgle specimen 
was obtained from the spiral intestine of JElobahs narinan , 
by Mr Horneil, on 4th January, 1905, and had apparently 
been overlooked by Mr Shipley among some duplicate speci- 
mens of Kystocephalus translucens, along with which I found it 
when examining Dr Shipley’s material After it had been 
cleared and examined as a transparent object, Dr Shipley 
very kindly allowed me to have sections cut from it to compare 
with those of the larva m the pearl oyster ” 

2 Adult of TylocephcUum ludificans Jameson, 1912 

Prom Stoasodon nan nan. Pearl Banks, Ceylon 

“ Length, 12 mm Head, 0 6 mm long by 0 5 mm broad , 
pjTiform, shghtly broader m front than behind , transition 
from head to neck not very sharply defined The myzorhynchus 
m this specimen is retracted within its sheath, as is usually 
the case with the larva in the pearl oyster , it is about 0 3 mm 
in diameter Around the head are four marginal suckers 
aboutO 125mm indiameter Proglottides about 40 m number, 
increasing but little in breadth from before backwards , 
they begin to increase notably m length from about the eighty- 
fifth backwards The largest hindermost segments are about 
0 5 mm. long, and shghtly longer than broad The armature 
of the collar is similar to that of the larva In section the 
myzorhynchus is seen to be retracted in such a way that its 
anterior surface is thrown into folds The 'Only point m 
which the head of this worm appears to differ from the larva 
m the pearl-oyster is in the presence of the four marginal 
suckers, which may well be a feature first acquired m the 
final host ” 

Unfortunately it is impossible to identify this parasite from 
the above description, as the genital organs are not described, 
and it is not known whether the worm was gravid, or fully or 
partly mature ; hut Jameson’s figure of the head and the 
adult leaves little room for doubt, m the writer’s opinion, 
that his mature form is identical with Ti/loccphahim dicrama 
Shipley & Horneil It is not established that the larva 
described by Jameson as that of T ludificans actually belongs 
to the adult of that name It mav, m fact, be! one to any 
species of Tyloccphalum The same larva was believed by 
Herdman to be the young of Tctrarhipichus uniomfador, 
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around which orient pearls weie formed m the Ceylon pearl 
oyster * , it is exactly like the head of an adult Tylocejihalum, 
except that the suekers have not developed , but it is 
obviously impossible to say at the present time to which 
species it belongs 

(3) Tylocephalum translucens (Shipley & Hornell, 1906). 
(Fig 174) 

Svnonym — Ki/itocephalw> tianslucmi Shipley & Hornell, 1906 

From Sioasodon nannan, Pearl Banks, Ceylon Hornell 
The description of the genus Ky otocephalus was as follows — 
“ Head bladder-like, with four small suckers and a myzorhyn- 



Fig 174 —Tylocephalum translucens Entiro worm, X 16 
(After Shipley and Hornell ) 

ehus which is partially covered by a membrane Proglottides 
with very salient posterior borders, most of them much 
broader than long Lips of reproductive pores, which are 
irregularly alternate, very prominent ” ( Shipley & Hornell ) 

* "What Shipley and Hornell behoved to be the adult of tbis larval form 
ocourred in Rhwoptera jaianxca and n> undoubtedly a totrarbynobid 
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Shipley and Homell described K translucent as follows — 
** The two specimens of this worm, at our disposal measured, 
respectively, 10 mm and 35 mm , yet each appeared to end in 
npe proglottides The head and the thicker part of the body 
measured 0 4 mm in breadth The head is a curiously 
bladder-like concern which takes httle stain and bears four 
very small spherical suckers There seems to be a myzorhyn- 
ohus, surrounded, and half enclosed in, a circular membrane 
The membrane, however, has a central circular aperture 
through which the myzorhynchus protrudes Immediately 
behind the head the proglottides appear and for about one-half 
the body-length they are considerably broader than long » 
they then become square, and the last five or six are longer 
than broad. The posterior end of each proglottis widens out 
like the walls of a funnel and overlaps the anterior end of the 
succeeding proglottis to a much greater extent than is usual, 
so as sometimes to cover a third of the hinder proglottis At 
least this is the case in one of our specimens , in the other, 
this salient edge was curled back like the brim of a top hat 
The genital onfices are lateral and in the posterior proglottides 
have very prominent bps , they are irregularly alternate, 
usually two or three on one side and then three or four on the 
other This form seems to be not far removed from the 
genera Tylocephalum and Cephalobothnum , but is marked off 
by quite definite features ” 

The genus is indistinguishable from Tylocephol um 
The species Tylocephalum translucent (Shipley and Homell) 1 
appears to be quite distinct It resembles T dterama in the 
segments having salient lateral posterior margins, but it 
differs from it m the possession of an enormous genital pore 
It is similar to T uamak m possessing a large pore, but appears 
to differ from it in having a relatively larger head and in the 
lateral margins of the segments being strikingly salient The 
anatomy of the species is not known 

(4) Tylocephalum uamak Shipley & Hornell, 1906. (Figs 175 & 

176 ) 

From Dasybatus uamak D walga, and D JcvJih , Pearl 
Hanks, Ceylon Homell , Southwell 
According to Shipley and Homell, this worm, of which they 
had “ a few examples,” measured 3 5 cm in length and 
consisted of from thirty to forty segments The greatest 
breadth of the body was 700 p The head consisted of an 
anterior lobe resting on a square cushion, which latter bears a 
sucker at each angle There is a short neck The authors 
state that the “excretory pore is immense, a great round 
opening more or less median ” (Probably this remark applies 
von i T 
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to - th¥^§iu|a.r 'p’Ore, T whieh is"' enormous ) The testes are 
sfcatlere’d 'at" like ’ anterior 'end of the proglottid, and, 

aEpthe^ u&bUs ‘develops,’ they are' pushed towards the periphery 



segment! are i te'm‘fimes as long ‘as they are broad, none of 
thfeii’8vSflajj "’The 'worms vary within wide limits m the 
numbei ' b¥ in the strobila, the number of testes in 

l§nt } and the size of the head 

le 5 following liable a companson is made between T 

, ‘2nd 'lie -61bsely related species T minvium Southwell, 
riro r L 


1^'HOl v ir in w 

1u>-> sa;hm u^jl - 
*rij io Jv** n y 5i* 

IW&KPtpYvWrh 





Lead 


BimoSi oViiead 

Len^tl/ of myzorhynahus 

Length 1 qf posterior part of 1 10 to 140 j \i 
‘* r head 

Length of last segment 
Eggs 


Tyloccphalum 

itamak 

8 mm to S om 
145 to 400 fi 
20 to 87 
16 to 27 

Abont 220 to 280 p 
210 to 410 p 
125 to 210 ft 


850 to 2 12 mm 
hW (about 150) per 
segment 


Tylocephalnm 

"mitmfiim 

2 om 

680 ft 

11 to 20, usually 16 
38 to 63, usually 
about 40 
530 ft 
440 ft 

260 ft 

270 ft 
4 5 mm 

More numerous 


The edges of the proglottides are straight and their posterior 
lateral margins are not salient The genital pore occurs -in 
the posterior third of the segment , at first it is situated on the 
mid-ventral line, but, as the worm becomes gravid, it is 
displaced laterally The pore is enormous and is surrounded 
by a sucker whose margins are produced into a frill , it leads 
into a genital atnum very similar to that described for T 
trygoms The position of the genital organs varies according 
to the number of segments composing the worm 
Head The head, which measures from about 220 to 280 y in 
length and from 210 to 410 y in breadth, resembles that of 
T trygoms and T ptngue The anterior myzorhynohus 
is from 125 to 260 y m length and is armed with in- 
numerable small spines which measure about 6 to 9 y in 
length , these, however, are frequently lost The posterior 
part bears four suckers and is from about 100 to 270 y m 
length The diameter of the suckers is about 70 y 
Neck This is very short, being only from 140 to 360 y m. 
length 

The muscular system resembles that described for T trygoms 
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Testes The testes vary in number from about sixteen to 
twenty-seven , when fully mature each has a diameter of 
about 45 n, and they are arranged like an inverted U on 
each side of the middle line in the anterior half of the segment 
They do not appear until the ovary is mature , they persist 
even after the uterus is fully developed, and can frequently be 
seen in the penultimate proglottid 

Vos deferens The first indication of the gemtal pore consists, 
anteriorly, of a pronounced condensation of dense granular 
tissue in the centre of the segment More posteriorly 
the pore arises in the centre of this mass and opens on 
the ventral surface In the last six or seven segments the pore 
becomes situated laterally m the posterior third of the pro- 



Pig 175 — Tylocephalum uarnal Entire worm, x 18 
(After Southwell ) 

glottid It is surrounded, in the gravid segment, by a sucker 
Having a scalloped frill, not quite so pro min ent, as that de- 
scribed for T trygoms The pore leads into a large gemtal 
atrium whose walls are glandular , at the base of the atnum 
the openmgs of the cirrus pouch and vagina can be seen, the 
latter lying posterior to the former The cirrus pouch is 
peculiar in that it lies in the median line, its long axis being 
parallel to that of the segment It appears late, and only 
attains its full development in gravid proglottides The 
cirrus is dilated, unarmed, and almost straight, opening, as 
noted above, at the base of the genital atnum The pore is 
surrounded by a strongly developed sphincter muscle The 

x 2 
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cirrus appears to occupy the whole of the pouch Outside 
the latter the vas deferens is a long stout tube running an- 
teriorly m the middle line External seminal vesicle absent , 
the internal vesicle consists of a club-shaped dilatation on the 
median portion of the cirrus 

Ovary The ovary is a massive, somewhat bilobed organ 
situated posteriorly and extending about two-thirds the 
distance between the posterior margin of the proglottid and the 



Fig 176 — Tylocephalum 'oarndk Nearly grand segment, X 13 
(After Southwell ) 

genital pore , it is only to be seen m about five segments, and 
disappears quite suddenly, it is composed of rather large 
acmi densely crowded together 

Vagina The vagina opens at the base of che genital atmun, 
the opening being posterior to that of the vas deferens , it 
is a very short tube running directly from the poie to the 
anterior part of the centre of the ovary, where it dilates into- 
a very large receptsculum sezmnis 
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Yitdhne Gland This is a small organ, either round or 
bilobed, situated posteriorly to the ovary , a duct arises from 
each lateral anterior margin, and these, uniting together, open 
into the oviduct 

Shell Gland A granular organ, globular in shape, about 
40 ft in diameter, surrounding the fertilization canal 

Uterus Resembles exactly that described for T tryqoms 

Eggs The uterus contains very few eggs , no mature ones 
were seen , the largest measured about 60 y. and the segmenting 
ovum 24 y, 

This species is very similar to T trygonts, but differs m 
having (1) the genital pore situated on the ventral surface in 
the anterior two-thirds of the segment , (2) a larger number of 
testes , and (3) the long axis of the cirrus pouch situated m 
the antero-postenoi axis of the segment 

(5) Tylocephalum mmutum Southwell, 1925 

Prom Urogynvnus sp ( ? aspernmus), Pearl Banks, Ceylon, 
Southwell 

This species resembles T uamaL very closely, it differs 
from it in having fewer segments, a larger number of testes, 
and m the vitelline glands extending along the lateral margins 
A comparison between the two species is given on p 322 

(6) Tylocephaltun yorkei South veil, 1925 (Pigs 177, 178, & 

179) 

Prom Stoasodon narinan, Puri, Onssa, India Southwell 

The worms measure at least 8 cm in length, and the maximum 
breadth is about 700 y They are oval m cross-section and are 
composed of several hundred segments having very salient 
posterior lateral margins These are at first broader than 
long , they become square as the testes begin to mature 
The largest posterior one in the writer’s specimens measured 
750 y m length and 600 y, m breadth , it was not gravid 
The genital pores are irregularly alternate and are situated 
just a little behind the middle of the lateral margin 

Head This resembles those of T trygoms, T namah, and 
T pmgue, but in T yorLei the myzorhynchus is larger, 
more flattened, and armed with innumerable spmes which 
measure from 15 to 17 y, in length Occasionally the anterior 
central part of the myzorhynchus is marked by a deep fossa 
bordered by thick bps The head proper is somewhat cushion- 
shaped and bears four suckers , its length including the 
myzorhynchus, vanes from 400 to 500 ft, and its breadth from 
550 to 700 ft 

NecL The neck is very short, measuring only 90 to 100 y 
in length 
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Muscular System Immediately beneath the cuticle there is a 
layer of subcuticular muscles Oblique fibres are somewhat 
scanty and he embedded in the parenchyma which is strongly 
developed The principal muscles consist of a senes of large, 
longitudinal bundles arranged parallel to the cuticle m 
a smgle layer the bundles being well separated from each 
other External to them are a number of very small and 
irregularly disposed fibres Internally to the larger bundles, 
and separated from them bv parenchyma there are a few 
circular muscles After the testes are almost fully developed 
the musculature atrophies In the neck the longitudinal 
fibres converge into a few bundles, and these, running to the 
head, spread out fanwi^e in the mvzorhvnchus A few also 
run to each sucker 



Fig 177 — T’jloecphahim yorlet Held x 56 
(After Southwell ) 

Exo eiory System There are a pair of vessels along each 
lateral margin they are of equal calibre, and the genital ducts 
run between them 

Nervous System There is a single nerve running along each 
lateral margin externally to the two water vessels 

Testes The testes vary m number from twenty-six to thirty, 
and appear about 2 mm behind the head At first they are 
arranged m the form of a ring in the centre of the segment, 
and in this condition they occupy sixty or seventy pro- 
glottides gradually increasing in size When mature they fill 
the entire segment and each testis is oval and measures about 
110 by 75 f i 

Yas deferens The cirrus pouch lies dorsallv to the vagina 
and extends about one-quarter the distance across the segment , 
it does not reach its full development until the ovary is well 
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formed, and even then it is somewhat inconspicnous , the 
cirrus is slightly swollen and unarmed ; a few coils of the 
vas deferens he withrn the pouch Outside this organ it 
is short and coiled, and lies in the antero-postenor plane in 
front of the cirrus pouch Seminal vesicle absent ( ? ). , 

Ovary The ovary is small, bilobed, and situated Ijuite 
posteriorly, each lobe consists of a number of very long 
cylindrical acini radiating laterally from the centre of the 
posterior margin of the segment 

Vagina 'From the pore the vagina runs anteriorly and 
parallel to the cirrus pouch and between the dorsal and ventral 
excretory vessels At the median extremity of the cirrus 


dev tm. vs. 



~Fig 178 — Tylocephalum yorkei Transverse section of mature 
segment, X 5 12 (After Southwell ) 

pouch it turns posjfcerzorly and runs as a short duet to a 
very large receptaculum semmis Behind this organ the 
uterus arises, and the vagina continuing posteriorly, receives 
the ducts from the vitelline and shell glands It then curves 
forwards and contmues as the oviduct, opening to the uterus 
at a point opposite the genital pore 

Shell Gland This is a small organ situated close to the 
opening of the vitelline duct, * e just where the vagina, 
curving anteriorly, continues as the oviduct It has a 
diameter of about 40 y. 

Vitelline Glands The vitelline glands consist of a number of 
acini situated along each lateral margin and extending the 
whole length of the segment At first the acini are disposed 
in single file, but m full development tins arrangement is lost 
The long axis of each acinus lies parallel to the transverse 
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axis of the segment When fully developed, each unit 
measures about 60 by 30 ft, and, being crowded together, 
they appear as a dense mass 

Uterus The uterus arises before the testes are fully developed, 
and consists of a central stem, with lobular vails, extending 
m the antero-postenor axis of the segment When the 
testes are fully developed it is frequently pushed towards 
one of the lateral margins Posteriorly it is blind and is not 
m communication with the oviduct or fertilization canal The 
oviduct is a rather long tube opening to the uterus at a point 



Fig 179 — Tylocephalum yorJ ei Horizontal section of mature 
segment, x 334 (After Southwell ) 

nearly opposite the genital pore In this respect the worm 
resembles Acanthobothnum coronatum y A uncmalum(Zsch6kke), 
CoUiobothnum huckarii, and C verttcillalum 
Eggs unknown 

Species enquirend^: 

(7) Tylocephalum astobatidis (Shipley &. Hornell, 1905) 
Shipley & Hoinell, 1906 

Synonym — T ehaffonctepJialum cetiohattdtx Shipley & Hornell, 

Erom Stoasodon nannan and Dasvbatns tudga. Pearl Banks, 
Ceylon Hornell 

The authors gave tbe following description of this species • — 
" A single specimen of another Cestode was found in 
JEtiobatis nartnan Its length was 1 3 cm , and its breadth, 
which was remarkably uniform behind the head, was 0 5 mm 
The head was three times this breadth and consisted of a 
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rostellum, long and conspicuous and unarmed, and with, a 
swollen base, squarish in cross-section, with four small suckers 
at the anterior angles Posteriorly the basal portion over- 
lapped the anterior proglottides There is no neck, but the 
proglottides appear immediately after the head, at first very 
narrow but with marked constrictions , as they increase m 
size the posterior angle becomes salient The last three 

proglottides are twice the length of those which immediately 
precede them and this growth is somewhat sudden The head, 
though it differs greatly in its proportions, resembles m 
essentials the head of T trygonis The marked sakency of the 
posterior edge of the proglottides separates off the species in 
question from the species which inhabits Trygon walga As 
there was but a single specimen, it did not seem advisable to 
cut it, and as it was preserved m osmic it was not possible 
to make out anything of the internal anatomy ” 

The definition of their genus Tetragonocephalum was as 
follows — ■“ Head unarmed, consisting of an anterior knob- 
like portion arising from a cubical base, the four posterior 
corners of the cubical base having minute suckers, each with 
a papilla ” 

(8_) Tylocephalum minus Jameson, 1912 

Prom the pearl oyster ( Margantijera vulgaris). Pearl Banks, 
Ceylon Herdman 

“ (The smaller globular larva, which Professor Herdman 
thinks may also be concerned in pearl formation, Tetrarhynchus 
sp , Herdman ) 

" Diameter of resting parasite in cyst from 0 07 to 0 2 mm 
Average diameter of forty examples shown on Professor Herd- 
man’s slides and measured by the present water, 0 14 mm 
Body sub-globular, consisting, as m T ludijicans, of an 
anterior muscular and a postenor parenchymatous part, the 
anterior muscular portion (myzorhynchus) consisting of a 
conical papilla m a cup or flask-shaped depressionformed by the 
surrounding muscular collar or sheath As a rule, in preserved 
specimens, the opening of this depression seems relatively 
narrower, and the papilla more conical and less flattened than 
in the previous species The musculature of the myzorhynchus 
shows, m some examples, a tendency to break up into four 
longitudinal tracts In young examples the myzorhynchus 
may be barely differentiated Cuticular spines are present 
on the collar, "but they are smaller and relatively finer than in 
T ludijicans The epicuticle is about 0 01 mm thick 

“ This form is distinguished from T ludijicans by its smaller 
size and finer armature of the collar, and by the tendency of 
the myzorhynchus musculature to break up into four strands 
It is regarded by Southwell as the same species as T ludijicans. 
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“ Professor Herdman, while he regards the form here named 
T ludtficans as the pearl producer par excellence, considers 
that the present species too * may occasionally form the 
nuclei of pearls * (Report V, p 22) Particulars of the 
structure of both these forms are given on pp 79-82 of Part II 
of Professor Herdman’s Report ” {Jameson ) 

As this worm was described from larval forms, the adult 
is not known, and it is quite probable that, when the life history 
is established, it will be found to be a species of Tylocephalum 
already described 


Genus IV ADELOEOTHRIUM Shipley, 1900 

Shipley described this genus as follows * — “ Head with 
rostellum embedded in tissues of host, but bearing no hooks. 
Behind the head the neck swells out into an enormous ruff-like 
collar This bears, on its anterior face, four very small 
suckers which seem to take little or no part m the attachment 
of the worm to its host The section of the body anteriorly is 
circular, and so is that of the anterior end of each proglottis, 
but the npe proglottides tend to be flattened m their middle 
region Each proglottis is produced backwards into a very 
prominent ndge which ensheaths the succeeding proglottis 
to a varying extent according, to their age The genital pores 
axe unilateral and irregular [sic], but groups of three openings 
on one side, followed by groups of three openings on the other, 
succeed one another with some regularity, m certain regions 
Both dorsal and ventral longitudinal water-vascular canals 
persist and, anteriorly, the longitudinal muscles are m 
■unusually powerful and distinct bundles ” Type speoies — 
Adelobothrmm cetiobaitdis Shipley, 1900 

The genus is closely related to Tylocephalum, from whioh it 
differs in having the posterior part of the head membranous 
and collar-like, instead of subglobular and solid It differs 
from Balanobothrtum in having the suckers on the posterior, 
instead of the anterior, part of the head, and in the absence 
of hooks 

Adelobothnum setobatidis Shipley, 1900 (Pigs 180, 181, 182, 
183, & 18+) 

Synonym — Tyhciphalxtm ma> svpium Linton, 1916 

Prom Rhynchobatm dgiddensis, Pearl Banks, Ceylon 
Southwell 

Shipley states that this speoies measures about 4 to 5 cm. 
m length and has a breadth of 1 5 mm , the testes are large 
and scattered evenly through the proglottid The oirrus is 
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unarmed The ovary is posterior, and close to it is a finger- 
shaped shell gland The lateral vitelline glands are prominent, 
and then tubules unite to form a wide canal which, with the 
similar one from the other side of the body, opens into the 
duet which leads from the ovary into the uterus The latter 
is figured arising immediately m front of the ovary, running 
in the antero -posterior avis, as a tube with tabulated walls 
The worms, which are composed of over two hundred seg- 
ments, measure up tc 8 cm m length, and they have a 
maximum breadth of about 1 5 mm The entire strobila 
is circular m cross-section At first the segments are broader 



'Rff 180 — Adclobothnum tctobaftdts Views of the head, X 35 
(After Southwell ) 

than long, but the gravid terminal ones are longer than 
broad, the largest measuring about 1 3 mm in length and 
750 ft m breadth The posterior lateral margins only are 
salient (imbricated) The genital pores are irregularly alter- 
nate, and are situated about the middle of the lateral 
margin There is no neck 

Head The entire head measures about 1 2 mm m length, 
and it has a maximum breadth of about 220 / 1 Anteriorly 
there is a large myzorhynchus, 850 \l m length, which is 
usually conical in shape, with a rounded anterior extremity 
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Even m very young worms it is not covered with spines, but 
its posterior part is covered with an immense number of 
extremely minute rugosities which undei the oil immersion, 
have the appearance of very fine down or cilia, but no 
spines could be discovered The postenor part of the head 


Fig 181 . 


sem 


dev 
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Fig 182 



Fig 181 — TrnnB\erse section of mature segment, x?5 (After Southwell ) 
Fig 182 — Mature segment, x 75 (After Southwell ) 

consists of a membranous collar bearing four suckers very 
similar to that of Balanobothnum tenax 

Muscular System This is well developed , immediately 
beneath the cuticle there is a layer of subcutaneous muscles 
Dorso-ventral fibres are fairly numerous and axe well seen in 
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transverse sections There is a ring of large bundles ru nning 
parallel with the cuticle, and internal to this a few annular 
fibres can be seen 

Excretory System There are two vessels of equal size r unning 
along each lateral margin The vagina and cirrus pouch run 
between them 

Nervous System There is a single nerve lying external to the 
excretory vessels on each side 

Testes The testes vary in number from about 130 to 150, 
of which about twenty-five aTe situated posteriorly to the 
cirrus pouch on the pore side When fully developed they 
occupy practically the whole of the segment , they are somewhat 
oval and each measures about 55 by 45 ft 



Fig 183 — Adelobothnum astobatxdis Gravid segment, X 47 
(After Southwell ) 


Vas deferens The cirrus pouch, when fully developed, 
measures about 320 ft in length by about 200 ft in breadth 
Id passes between the two water vessels and dorsally to the 
vagina , the cirrus is unarmed and extremely long , when not 
protruded it forms numerous coils within, the cirrus pouch 
In many segments it was protruded and measured over 
1 4 mm m length being as long as three segments Outside 
the pouch the vas deferens dilates anteriorly to the cirrus 
pouch and quite close to the lateral margin into a long and 
wide muscular se mina l vesicle which is loosely coiled The 
terminal part of the vas deferens lies anteriorly in the 
antero-postenor axis 
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Ovary The ovary is bilobed and situated posteriorly, and, 
even when fully developed, it is veiy narrow antero-po^tenorly 
It consists of a number of oval or cylindrical aoim 

Vagina Prom the pore the vagina runs ventrally to the 
cirrus pouch At the median extremity of the latter organ it 
turns backwards and almost immediately dilates into an 
enormous muscular receptaculum which, when fully developed, 
occupies a considerable portion of the area between the cirrus 
pouch and the ovary , it is not figured by Shipley. Posteriorly 
to the receptaoulum the vagina narrows and immediately 
behind the origin of the uterus it receives the common vitelline 
duct and then continues as the oviduct 
SMI Gland This is a globular organ, measuring about 
90 by 60 n, situated between the two lobes of the ovary, and 
apparently disposed round the oviduct 

Vitelline Gland s These glands are very conspiouous, and 



Fig 184 — Adelobothrnim alcbatidis Eggs, X 600 
(After Souths oil ) 

consist of very large isolated acini In young proglottides 
they only occur along each lateral margin, but, as the segment 
becomes ripe, the glands extend until they cover the entire 
dorsal and ventral surfaces The common duct opens to the 
fertilization canal just posteriorly to the origin of the uterus 
Uterus This anses as a tube with lobulated walls run- 
ning forwards from the centre of the ovary in the antero- 
posterior axis It continues to develop as a simple sac, and 
ultimately fills the segment entirely , the seminal vesiole and 
the receptaculum semims are then pushed to the lateral 

margin . 

Eggs These are round or slightly oval, and bear a long 
filament at each pole They measure about 25 ft in diameter, 
and the filaments each measure up to 80 /t in length Ripe 
eggs have not been seen 
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Genus Y. BALANOBOTHRIUJt Hornell, 1912, emended 

Scolex acorn-shaped, consisting of a bulbous head bearing 
four suckers and armed with simple or compound hooks ; 
surro unding the posterior part of the head is a collar-like 
pseudoscolex 

Homell’s definition of the genus was as follows — '* Scolex 
acorn-shaped, consisting of a bulbous head surrounded at the 
base by a cup-shaped membranous collar , a pair of very 
minu te two-pronged unoini situated at four equidistant points 
on the upper circumference of the head, a minute acetabulum 
above each pair of uncun Neck extremely short Strobila 
hgulate, the proglottides short and wide ” 

Type-species . — Baianobothnum tenax Hornell, 1912 

Key to Species 

Small worms up to 3 fi cm in length, with less 

than 200 testes B parettm , p 339 

Large woims ap to 35 cm in length, with orer 

500 testes . B tenax, p. 335 

(1) Balanohothrium tenax Hornell, 1912 (Figs 185, 186, 187, 
& 188 ) 

From (1) Stego8toma ttgnnum , Bay of Bengal and Pearl 
Banks, Ceylon Hornell (2) Dasybatus walga. Pearl Banks, 
Ceylon Southwell 

Hornell gave the following diagnosis of his species — 
“ Scolex consisting of a bulbous sub-eomcal head encircled 
at the base by a cup-like bothndial collar Four pairs of 
minute two-pronged uncrni disposed at equal intervals around 
the ciroumference of the head-bulb , the prongs are sharply 
bent at mid-length and borne upon a common horizontal bar ; 
in young specimens a spur-shaped projection occurs opposite 
the base of the outer and longer prong No definite neck 
Strobila hgulate, long and stout, 33 cm in dead condition 
Narrow at anterior end, 1*3 mm, increasing slowly and 
uniformly in width till it attains 4 mm in front of the region 
of ripening proglottides Proglottides short, five to six tunes 
broader than long m the wide region posterior to mid-length , 
ripe proglottides characteristically short and length never 
greater than breadth Grooves of segmentation apparent 
immediately be hin d bothndial collar Cuticle stnated trans- 
versely, with min ute furrows Ovanes arranged centrally in a 
rosette of large pear-shaped globules Gemtal pores lateral, 
opening well forward and antenor to mid-length , disposition 
irregular, m alternative consecutive senes of from two to six 
on the same side ” 
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Hornell drew attention to the fact that in life the bulbous 
portion of the head is embedded in a sao like outgrowth from 
the internal wall of the gut This outgrowth hangs freely m 
the cavity of the intestine and has its base greatly constnoted 
The mouth or apex of the outgrowth is extremely small and 
tightly encircles the narrow region of the head of the worm 
situated between the scolex proper and the collar. In order 
to see the head properly this sheath has to be removed 
The worms vary in length up to about 33 cm , and oonsist 
of a large number of segments The greatest breadth is 
about 4 5 mm ; the last segment measured 4 mm m breadth 


Fig 185 



Balanobothnwn tenon 

Fig 1 185 —Head, X 16 (note minute suckers and hooks) (After Southwell )■ 
Fig 186 — A pair of hooks (After Southwell ) 


and 2 6 mm in length The genital pores are irregularly 
alternate and are situated a little in front of the middle of the 
lateral margin The uterine pore is prominent and is placed 
at the middle of the ventral surface 

Head The bulbous subcorneal head measures about 
2 7 mm in length and 2 2 mm in breadth The collar or 
pseudoseolex has a length of about 600 ft and a breadth of 
about 2 mm There are four extremely minute suckers on the 
bulbous portion of the head situated equidistant from eaoh 
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other They have a diameter of about 40 to 50 /i only. 
Beneath, or posterior to, each sucker there are a pair of com- 
pound hooks, the measurements of whioh are as follows . — 
Length of basal part, 28 to 32 p, breadth, 14 p , length 
of larger prong, including base, 32 p , excluding base, 18 p , 
length of smaller prong, including base, 23 p , excluding base, 

12 p 

Neel The neck is very short, measuring only about 3 to 
4 mm in length 

Muscular System Immediately beneath the outicle there 
is a layer of subcuticular fibres The oblique fibres are fairly 
prominent, and run between the bundles of longitudinal 
muscles The latter are strongly developed and consist of & 
number of large internal bundles, together with numerous 
others, which decrease in size towards the external surfaces ; 
all these fibres are distributed in. a single layer Internally 
to the longitudinal musoles there is an annular layer 



Fig 187 — Balanobothnum tenax Transverse section of mature 
segment, x 28 (After SouthwelL) 


Excretory^System There is a large ventral excretory vessel, 
having a diameter of about 150 p, near each lateral margin 
The dorsal vessel is so small that it can only occasionally 
be seen even under high-power magnifications , it has a 
diameter of about 5 p only The cirrus pouch and vagina 
run dorsally to the ventral vessel 
Nervous System There is a single nerve situated laterally 
to the excretory system 

Testes There are over 500 globular testes , when fully 
developed they each measure about 60 p m diameter They 
are situated dorsally , on the pore side there are about 130 
behind and about 110 in front of the cirrus pouch In 
the aporal half of the segment there are about 300 

Vets deferens The cirrus pouch lies posteriorly to the vagina 
and has a length of about 900 p and a breadth of about 300 p 
The cirrus is densely beset with very minute spines or hairs 
A number of coils of the vas deferens he inside the pouch- 
Outside the latter it is thrown into a number of ooils which 
von i s 
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extend almost to the middle of the segment and slightly m 
front of it Seminal vesicle absent 

Ovary The "ovary consists of two wings situated quite 
posteriorly , each half consists of a number of elongated 
club-shaped lobes radiating laterally, and each is densely 
granular m appearance In Hoinell’s figure the uterus is 
shown as the ovary 

Vagina From the poie the vagina runs in front of the 
cirrus pouch At the median extremity of the latter it bends 
at right angles and turns backwards to the centre of the ovary 
where it becomes confluent with the oviduct and receives the 
ducts of the vitelline glands and shell gland At this point 
-the uterus arises and extends f oru ards Eeceptaculum absent 



Fig 188 — Balanobothnum tennr Mature segment, X 28 
(After Southwell ) 


Shell Gland This is a small organ lying posteriorly to the 
centre of the ovary 

Ft leUine Glands These are conspicuous organs disposed 
laterally to the ventral water vessels on each side and extending 
the entire length of the segment except where interrupted 
by the cirrus pouch and vagma , each aomus has a diameter 
•of about 18 n 

Uterus The uterus arises in front of the ovary and runs 
■anteriorly , at first it consists of a central stem with lobulated 
lateral and anterior walls Even before it contains eggs it 
opens on the ventral surface by a large pore There can be 
•mo doubt that this pore is primary and not due to dehiscence 
of the utenne or body wall In full development the central 
-uterine stem contracts and the lobuh become enlarged, giving 
the uterus a rosette appearance. 
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Eggs No ripe eggs have been seen , those taken from the 
most mature segment have a diameter of 28 /* and contain a 
segmenting ovum, the oncosphere not having developed. 

(2) Balanobothnum parvum Southwell, 1925. (Pigs 189, 190, 
191, & 192 ) 

Erom Dasybaius sp and Galeocerdo ardtcus, Pearl Banks, 
Ceylon Southwell 

The worm vanes in length from about 1 6 to 3 5 cm and 
the breadth from 480 p. to 1 mm , the larger specimens are 
composed of about three hundred segments At first these 
are very shallow, but the postenor ones are muoh longer 
than broad ; the largest measured 1 6 mm in length and 

Fig 189 


Fig 190 



Balanobothnum panum (After Southwell ) 
Fig 189 — Head, X 166 
Fig 190 —A pair of hooks, X 575 



300 fj. m breadth , the lateral margins of the segments are 
not imbricated The genital pores are irregularly alternate 
and are situated a little m front of the centre of the lateral 
margin 

Head The head resembles that of B tenax, but it is much 
smaller , it measures from 210 to 250 ft in length and from 
.200 to 280 (j. on breadth It consists of an antenor globular 
portion which bears four suckers and four pairs of com- 
pound books, and a postenor membranous, collar-like part , 
•the length of the basal portion of the hook is about 31 fi, 
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and the distance from, and including, the basal poition to the 
top of the curved hook is 24 /i 

Neck The neok measures about 1 6 mm in length and is 
usually cylindrical 

Muscular System The outicle has a breadth of about 9 ft , 
immediately beneath it is a layer of longitudinal bundles 
having a thiokness, in the vicinity of the testes, of about 110 fi 
Interspersed between the bundles are a very few oblique 
and internally to them some annular fibres 
Excretory System There are two vessels of about the same 
size on each side, one being direotly dorsal to the other. 


tm om t eu lm 



Sig 191 —BalaTiobothi mm parvum Transverse section of an 
almost mature segment, X 212 (After Southwell ) 


Nervous System A single nerve runs along each lateral 
margin externally to the two excretory vessels 
Testes The testes vary in number from about 110 to 140 
When fully mature they are globular, and each has a diameter 
of 36 ft 

Vos deferens The oittub pouch is situated posteriorly to the 
vagina , the cirrus is beset with innum erable small spines, 
and its terminal portion is dilated A number of coils of the 
vas deferens he within the pouch Outside the latter the 
vas deferens runs anteriorly from it as a much-coiled tube in 
the antero-postenor axis Seminal vesicle apparently absent. 
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Ovary This is situated posteriorly, and is either bilobed, 
U-shaped, or Y-shaped It consists of a large number of 
globular acini each having a diameter of about 20 /x 

Vagina From the pore the vagina runs m front of the 
cirrus pouch , at the median extremity of the latter organ 
it turns backwards rather suddenly through 90° to the 
ovary In mature segments the whole length of the vagina 
between the cirrus pouch and the ovary is very dilated 
and its walls are lobulated, the entire swelling acting as a 
receptaoulum seinims 

Vitdhne Glands These consist of a single row of acini 
situated along each lateral margin, but at the posterior 



l?ig 192 — Balanobofhnum parvum Maturo segment, X 112. 

(After Southwell ) 

extremity of the ovary there are two or more rows Each 
acinus is cylindrical, and lies with its long axis parallel to the 
transverse axis of the segment 

Shell Gland This consists of a granular condensation dis- 
tributed as a small globular mass round the fertilization canal 
Uterus No gravid segments were seen In the most mature 
ones the uterus consisted of a tube with lobulated walls 
running forwards in the antero-postenor axis of the segment , 
eggs unknown 

The form of the head places the worm in the genus Bcdano- 
bothnum Homell, emended It differs front B tenav Homell, 
the only other species within the genus, in being very much 
smaller and m having fewer testes 
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Genus VI POLYPOCEPHALUS Braun, 1S7S 

Synonyms — Pat at<sma Linton, 1869 

Thif*anobothrium Slnple^ S. Homell, 1906 
Anthemohoth turn Slnpler & Home!], 1906 

Braun m 1878 erected fclie genus Polypocephahis with the 
following characters — ** Head subglobular with four suckers 
Viewed en face it is square and flat , in the centre there is an 
opening leading into a sac-like cavity ; glands seem to open 
Into this cavity Round its periphery there are sixteen 
unarmed tentacles Genital pores 7 ” 

Type-species — Polypocephahis raihatus Braun, 1878 

Key to Species 

Tentacles feather-liie .. P ptilchet, p 340 

Tentacles simple and tubular , P iadtatus, p 342 


(1) Polypocephalus ladiatus Braun, 1878 (Furs 193, 194, & 
195 ) 

S\ nons ms — Thyianohath mm uamahense Shiplei &, Homell, 1906 
Pmateema cloni/atus Southwell, 1912 

From Dasybatus uamal and D luhlt, Pearl Banks, Ceylon. 
Homell, Southwell Also from D seplicn, Ghilka Lake, Orissa, 
India Southwell 

This worm, of which Braun had only two fragments, one 
with a head, measures about 2 5 cm m length , the head is 
globular and bears four suckers, terminating anteriorly in a 
muscular ring, median to which there are sixteen hollow 
cylindrical tentacles radiating outwards In the centre of the 
head there is a small os The dimensions of the worm are as 
follows — Length of head, 346 p , breadth of head, 356 p , 
length of tentacles, 339 to 396 p , breadth of tentacles, 48 
to 67 p , diameter of os, 5 to 11 p Segmentation begins a 
little behind the head , the last segments are barrel-shaped 
and measure 452 to 549 p in length and 339 p in breadth 
The worms were apparently immature, as the gemtal organs 
are not described 

Linton m 1889, apparently unaware of Braun’s genus 
Polypocephalus (for he does not refer to it), created the genus 
ParaUenta , with the following characters — “ Body tamiaeform, 
articulate Head subglobose, with four small opposite 
sessile bothna Terminal os with sixteen protractile tentacular 
proboscides Gemtal apertures marginal ” He was of opinion 
that the genus was related to Tosma and that the “ tenta- 
cular proboscides ” were probably homologous with the 
rostelium of the avian Tsenudse. 
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It appears undesirable to apply the term proboscides to the 
tentacular outgrowths, as they differ from the proboscides 
found in the order Trypanorhyneha Linton’s figure of the 
head shows thatbothndia (lappet-like outgrowths) are absent ; 
as the scolex bears four suokers, or acetabula he placed it m 
the family Taenudae He apparently made no distinction 
between bothna and acetabula, for he refers to the suckers in 
Paratcenia medium as “ bothria or acetabula ” It is usual 
to apply the former term to grooves found along the sides 
of the head which possess no special musculature, as in 
Dibothnocephalus latus, and to restrict the latter to hemi- 
spherical cups which possess a special and strongly developed 
musculature 

The characters of the genus are as follows — Strobila 
segmented Head subglobular, with four acetabula There 
is a terminal sucker from which anse a number of retractile 
tentacles 

Shipley and Homell m 1906 created the genus Thysano- 
botfvnum, with the following characters — “ Length 7 cm , 



Rif 193 — Polypoccphalus radxatus Head X about 20 
(After Shipley and Hornell ) 


posterior proglottides bemg 1 5 mm to 2 mm long Head 
squarish, with a sheath bearing four minute suckers at the 
angles , within the sheath a rounded knob, and between the 
sheath and the knob a ring of some twenty finger-like 
tentacles stretched forward Neck long Genital pores very 
irregularly alternate ” 

These characters agree exactly "with those ascribed to the 
genus Polypocephalm by Braun in 1878, with the exception 
that Shipley and Homell mention the presence of a terminal 
“ knob ” lying m front of the tentacles, although m the only 
species of this genus which they described this knob or 
myzorhynchus is not figured They also state that the 
tentacles “ are very curious, and, as far as we know, are unique 
amongst Cestoda ” There can, I think, be no doubt that the 
genus Thysanoboihnum Shipley and Homell, 1906, is identical 
with Polypocephalus Braun, 1878 
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Thysanobotlinum uai nakense Shipley & Homell, 1906 

The worm measures up to 7 om m length, the posterior 
proglottid being 1 5 to 2 mm m length and 1 mm in 
breadth Anteriorly the worm is about 300 ft m breadth , 
the head has a diameter of at least 500 fx, and is squarish 
and yet subglobular, with four minute suckers The latter 
are borne on a cup-like external bowl which surrounds a 
central portion, and between these two parts about sixteen 
to twenty simple tentacles protrude The neck is about 
5 mm in length , the segments are not salient and the genital 



ig 194 — Polypocephalvg ladtalus Entire worm, X 10 
(After Southwell ) 


pores are irregularly alternate Details of the anatomy of 
the worm are not given The species is inseparable from 
P. radiatus Braun, 1878 

Paratama elongates Southwell, 1912 

The worm attains a maximum length of 5 cm and a breadth 
of 1 mm It is oval in cross-section all the segments are 
much broader than long and have salient posterior margins 
Head The head measures from 380 to 500 jx in length and 
420 (i m breadth , it bears four suckers, each of winch has 
, diameter of about 80 /x It is terminated anteriorly by a 
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laige and deep fossa from, "which about sixteen digitate 
tentacles arise These are retractile and are also capable 
of being elongated to two or three times the length of the 
head, the appearance of the latter being veiy different when 
the tentacles are extruded from what it is when they are 
retracted 

Neck The neck is slightly narrower than the head and has 
a length of about 700 y , it gradually merges into the.segments 
Both the’ cortical and medullary parenchyma are notably 
spongy 

Excretory System There are two vessels of about the same 
size r unnin g along each lateral margin , they vary in diameter 
between wide limits in different segments of the worm 



Fig 195 — Polypocephahu radiatut STrttuxe segment, X 212 
(After Southwell ) 


Nervous System There is a single nerve running along each 
lateral margin lying externally to the water vessels 

Muscular System No circular fibres are to be seen in trans- 
verse sections in the region of the testes, so that they are 
either entirely absent or very scanty The diagonal fibres 
are fairly prominent , the longitudinal muscles are also well 
developed, and consist of a large number of small bundles 
four or five deep transversely, which decrease m size towards 
the periphery 

Testes There are four testes, which are enormous in com- 
parison with the size of the segment , they almost completely 
fill the latter and each has a diameter of about 75 y 

Vas deferens The cirrus pouch is pyriform, but very small 
■and inconspicuous , it measures about 55 y m length and 36 y 
m breadth , it appears to lie posteriorly to the vagina, but this 
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point was not definitely established The cirruB bears a small 
number of spines near its extremity Inside the pouoh the 
vas deferens forms a small coil 

Ovary This is a bilobed organ situated quite posteriorly ; 
at its lateral extremities it expands fanwise Under high 
magnifications it has a dense granular appearance 

Vagina From the pore the vagina runs in front of the 
cirrus pouch in the transverse direction It then turns 
backwards to the centre of the ovary, where it dilates into a 
small receptaculum semims 

Shell Gland This is a small granular organ having a diameter 
of about 23 fx and situated just posteriorly to the receptaculum 
semims 

Vitelline Glands These consist of a single row of very large 
glands, each one having a length of 30 fx , they he with their long 
axes parallel to the .transverse axis of the segment along each 
lateral margin On the pore side there are five acini only, all 
of which he posteriorly to the cirrus pouch, whilst aporally 
there are nine acini , they all appeared to be disintegrating 
Uterus The uterus arises as a tube running in the median 
line forwards from the ovary Its walls become lobulated, 
and eventually it fills the entire segment , uterine pore 
apparently absent 
Eggs Unknown 

(2) Polypocephalus pulcher (Shiplej & Hornell, 1906) (Fig. 19b > 
Synonym — Anthemobothi mm pulehrum Shipley & Hoinell, 1906 

From Dasybatus sephen , Pearl BankB, Ceylon Hornell. 

The characters of the genus Anthemobothnum, which con- 
tains one species only, are — “ 14 mm long when preserved 
Head about 1 mm in diameter, almost spherical, with four- 
small suckers m the hinder half, and fourteen feathered 
bothndia radiating over the anterior hal f Heck narrow and 
short Proglottides slightly overlapping their successors 
The skin is faintly striped The uterus in the posterior 
proglottides occupies almost all the space and is orowded 
with ova ” ( Shipley & Hornell ) 

The only difference between the genera Anthemobothnum and 
Polypocephalus is that in the former the tentacles are said to be 
feather-like, whereas in Polypocephalus they are simple and 
tubular The writer regards this difference as being of specific 
value only, and accordingly considers the genus Anthemo • 
bothnum synonymous with Polypocephalus , the latter having 
priority 

Anthemobothnum pulehrum was described by Shipley and 
Hornell as follows — “ A single example of this beautiful 
and remarkable Cestode was found amongst the crowd of 
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Tetrarhynchus leucomelanvs and Prosthecobothnum walga 
[sic T S ] taken from the mtestme of a Trygon eepJien captured 
in Dutch Bay 

“ It measures 14 mm in length ■when preserved in formaline, 
and as the posterior segments are crowded with eggs, it is 
apparently a full-grown worm The head, which is almost 
spherical and as broad as it is long, measures just under 1 mm 
across The neck is very slender and short, and the body 
gradually, but slowly, broadens until the last segments are 
about 0 6 mm broad by 0 9 mm or 1 mm long The head 
consists of a basal hemisphere bearing four equidistant, small, 
rounded suckers Trom the distal end of this basal part 



Fig 19G — PohjpocephalnB pulclter Head, X 40 
(After Shipley nnd Hornell ) 

emerge fourteen radiating bothndia, which are flattened down 
and look like so many neatly arranged ostrich^ feathers or 
frilled petals of a flower The neck is narrow and short The 
proglottides soon appear, at first much wider than long, but 
by the middle of the body they are square, and behind are 
twice as long as they are broad The genital pore is not clearly 
visible, but some proglottides seemed to show an aperture on the 
flat surface near the anterior end The uterus arises also at 
this end and is soon evident as a clear coiled tube The 
divisions between neighbouring coils soon break down, and 
m the last proglottis the uterus, crammed with eggs, occupies 
almost all the space in the segment 

“ Each segment has a very short bp posteriorly, which 
slightly overlaps the succeeding one There is also a curious 
arrangement, probably of glands, m the skin, which gives the 
Cestode a longitudinally stnped appearance, darker bands 
where the glands are present alternating with lighter areas- 
where they are not ” 
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Geuus VII. CAIiYCOBOTHRITJH (Southwell, 1911) 
Synonym — Cycldbothrium Southwell, 1911 

Body segmented Head shaped like a daisy with, a central 
myzorhynchus bearing (*) lour suckers, and surrounded 
■externally and posteriorly by a frill of about fourteen hollow, 
unbranched, digitate, sucker-like tentacles arising from the 
base of the myzorhynchus Genital pores marginal 

Type-species — Calycobothnum typicum (Southwell, 1911) 
The writer erected the genus Cydobothnum to accommodate 
■a single species {C typicum) closely related to Polypocephalus 
Braun, 1878 As the name proved to be already occupied, 
it was changed to Calycobothnum The genuB differs from 
Polypocephalus in possessing a myzorhynchus whioh bears 
suckers, and which is situated m front of the tentacles, 
whereas in Polypocephalus there is no myzorhynchus, and the 
suckers are borne on the head, which is situated posterior to 
the tentacles 



Fig 197 — Calycobothnum typicum Head, X 25 
(After Southwell ) 

Calycobothrium typicum (Southwell, 1911) (Figs 197 & 198 ) 
Synonym — Cyclobothnum typicum Southwell, 1911 

From Stoasodon narinan. Pearl Banks, Ceylon Southwell 
The worm measures 8 cm in length the head is 500 p in 
length and 1 mm m breadth , it consists of a large, central, 
slightly bifid myzorhynchus bearing ( ? ) four small suckers 
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From the base of the myzorhynehus about fourteen hollow, 
unbranohed, digitate, suoker-like processes arise which spread 
out in a plane almost at right angles to the long axis of the 
worm Neok 2 mm in length , greatest breadth of the worm 
1 7 mm Posterior segments 2 mm m length Genital pores 
irregularly alternate , details relating to the muscular, excre- 
tory, and nervous systems are not known 
Testes There are about 125 testes, of whioh some twenty- 
four he posteriorly to the cirrus pouch on the pore side Each 
has a diameter of about 36 fi 



Fig 198 — Calycobothi iti.n tt/pieum Matrne segment, X 112 
(After Souths ell ) 


Vos deferens The cirrus pouch extends halfway across the 
segment and measures about 150 by 75 /x The cirrus is 
dilated and bears a few spmes , a portion of the vas deferens 
usually lies coiled within the pouch , it is dilated at one pomt 
into a small internal seminal vesicle Outside the pouch the vas 
deferens narrows considerably and is thrown into a number of 
small and closely-set coils which he anteriorly in the middle 
line, just in front of the bend in the vagina The cirrus pouch 
hes posteriorly to the vagina, and the genital pores are- 



350 


lECAMTCEPHAIID^! 


Irregularly alternate, being situated a little in, front of the 
middle of the lateral margin 

Ovary The ovary consists of densely granular material, and 
it occupies the whole of the posterior quarter of the segment 
Vagina From the pore the vagina runs in front of the 
-cirrus pouch m the transverse direction , turning sharply 
backwards, it proceeds to the mid-ovanan region, gradually 
dila ting posteriorly It then narrows suddenly and agam 
dilates into a rounded receptaculum semims The latter lies 
in the middle of the ovary and has a diameter of about 30 (i 
The maximu m diameter of the vagina is about 36 p. No Bhell 
gland could be seen 

Vztelhne Glands These consist of two broad bands of aoini, 
lying externally to the water vessels and extending the whole 
length of each segment except where interrupted by the 
vagina and cirrus pouch , each aornus has a diameter of about 
4/x 

Uterus The uterus was not developed , eggs unknown 
There can be no doubt whatever that tentaoles are charac- 
teristic of the genera Polypocepfialus Braun, 1878, and 
Calycobothnum (Southwell, 1911) 

Shipley states tnat in Telragonocephalum trygonis Shipley & 
Homell, 1905 ( ==Tylocephalum trygonis Shipley & Homell, 
1906), the suckers have a minute onfice, and “from these 
suckers small papillse protrude, passmg through the onfice ” 


Genus VIH STAUROBOTHRITTM Shipley & Hornell, 1905 

Shipley and Homell defined the above genus as follows — 
■“ Gestode with large cruciform head, without hooks, genital 
pore lateral, no neck From the intestine of JEtiobatis nannan, 
Ceylon Pearl Banks ” 

Type-species — Staurobothnum cetobatidis Shipley & 

Homell, 1905 

Staurobothnum astobatidis (Shipley & Hornell, 1905) (Figs 
199, 200, & 201 ) 

From Stoasodon nannan. Pearl Banks, Ceylon. Homell , 
Southwell 

“ Head without hooks or any armature, it consists of four 
well-marked arms projecting from a centre, like the arms of a 
Maltese cross , each arm ends m a shallow sucker , antenorly 
where the arms meet is a low annulated papilla representing 
the rostrum, but, as said above, there are no hooks There is 
no neck Each proglottis overhangs the one which succeeds 
it by salient angles fo rming a funnel-shaped skirt The genital 
opening is on one side. The uterus, when full of ova, is 
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follicular The average length of the worm with about 100 
proglottides, is 15 mm , the average width from 0 5 mm to 
0 7 mm ” {Shipley & Homell ) 

Fig 199 



Fig 200 



Staurobothnum tetobatidis 

-Entire worm, X 6 (After Shipley and Homell ) 

Fig 200 — Immature segment, showing testes and mdnnenta of the cirm* 
poaoh and ovary, x 212 (After Southwell ) 
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Head The head measures about 600 /a m length and from 
900 fi, to 16 mm in breadth It consists of-iour powerful 
suckers borne on very short pedicles and arranged like a Maltese 
cross The suckers have a diameter of from 510 to 680 /a, 
and the pediole measures about 75 /a when contracted 
The terminal papilla noted by Shipley and Homcll appears 
to be variable The head is very muscular and, when mounted, 
its anterior face is seen to be traversed by strong musclea 



Fig 201 — Staurobothnum atobatidis Mature eogmont, X 212 
(After Southwell ) 

arranged in a cross The suokers are likewise very muscular 
There is no neck ( 

The genital pores are irregularly alternate and are situated, 
in immature segments, either a little in front of or a little 
behind the middle of the lateral margin In the mature 
proglottides they usually lie in front of the centre of the 
lateral margin 

Nothing is known about the muscular, excretoiy, and 
nervous systems 
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Testes These appear very early, and are almost fully 
developed before the cirrus pouch and ovary appear There 
are about twenty-four testes , at first they occupy the centre 
of the segment, but as they mature they become scattered, 
and then they occur practically over the whole of the dorsal 
surface Each testis has a diameter of about 50 ft 

Vas deferens The cirrus pouch is pyriform and runs back- 
wards and only slightly towards the middle, so that the whole 
sac appears to be nearly parallel to the lateral margin of the 
segment Wheif fully developed it measures about 120 ft m 
length by 55 ft (m breadth , it lies posteriorly to the vagina 
The cirrus forms a number of coils within the pouch and appears 
to be unarmed Outside the latter the course of the vas 
deferens is very short , seminal vesicle absent (?) 

Ovary This* is a bilobed organ situated posteriorly, and 
presenting a homogeneous granular appearance 

Vagina The opening of the vagina lies m front of that 
of the vas deferens from the pore the vagina curves and runs 
posteriorly, dilating into a very large muscular receptaculum 
seminis Shell gland minute or absent 

Vitelline Glands These are situated laterally and consist of 
a few very large acini -which stain deeply, and, as a result, are 
very conspicuous in stained specimens They only appear 
after the uterus has developed 

Uterus The immature uterus consists of a tube with 
lobulated walls running along the antero-postenor axis of 
the segment The form of the gravid uterus is unknown 

Genera of uncertain Systematic Position , but probably 
belonging to the Family Lecanicephaltdce 

Genus I. EKIOCHOBOTHRIUM Shipley & Hornell, 1906 

“ Small Cestode, ranging from 6 mm to 12 mm in length- 
Head unarmed, with four suckers, rostellum conspicuous 
Body divided mto several regions, first a narrow neck of three 
or four segments , secondly, an oval region of eighteen segments, 
which get broader until about the tenth proglottis and then 
narrow again — the segments of this region overlap like a many- 
caped cloak , thirdly, a second very narrow region of eighteen 
segments, all about the same size , fourthly, the reproductively 
ripe region of six to eight segments rapidly maturing and 
becoming very large, the last, and m some cases the last two, 
being as large as the rest of the body The reproductive pores 
are lateral and alternating , the cirrus bulb and cirrus are 
very large, and the latter has a broad band of chitmous 
spicules ” ( Shipley <L Hornell ) 

Type-species — Emochobothnum gracile Shiplev & Hornell, 
1906 ' “ 
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Emochobothrrum gxacile Shipley & Hornell, 1906 (Fig 202 ) 

From Bhvnoptera javantca, Pearl Banks, Ceylon Hornell 
The following is an abstract of the original description 
of this species — In the living condition the worm measures 
12 mm , preserved specimens measure about 5 mm The 



Fig 202 — Emochobothnum graeile Entire -worms, X 30 
(After Shipley and HomelL) 


head bears four suckers and an unarmed rostellum The 
neck is either very short or absent, and is followed by an 
expanded portion of the strobila consisting of about eighteen 
segments, the edges of which are salient Behind this expan- 
sion the strobila suddenly becomes narrow, the narrow portion 
again containing about eighteen segments , but it is much 
snorter in length than the preceding portion of the strobila 
Behind this second portion, there are six or eight segments 
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■vrhich rapidly increase in size^ the last segment being as long 
as the rest of the worm The cirrus sac is .median and con- 
spicuous, and a portion of the cirrus is armed The genital 
openings are lateral and alternating , only traces of the 
vitellana and testes were noted by the authors, and thus the 
anatomy of the worm is not known The peculiarities 

of this cestode are so marked that it deserves to be recognized 
as at least a new genus, if not representative of a new family. 
Until we know more of its anatomy, it is probably wiser to 
confine ourselves to the establishment of a new genus, and we 
suggest the name of Entockobothnum, m view of the cestode’s 
many-caped-coachman-hke appearance 

This worm was described from two or three specimens, and 
its anatomy is entirely unknown The presence of four 
suckers on the head allies it to the family Lecamcephalidse , 
it is impossible to classify it further It is not improbable 
that the peculiar appearance of the strobila may he an 
abnormal condition, but, even if such is the case, the head 
appears to be distinctive of a new genus 

Genus II DISCOBOTHRIUM van Beneden, 1870 
Sjnonym — Hat'nellolothi turn Shipley & Horoell, 1906 

Van Beneden m 1870 figured the head of a worm, two 
examples of which he obtained from the intestine of Raja 
datata, and which he named Discobothnum fallax He gave 
no description of the worm, nor did he define the characters 
of the genus 

Braun (1900) described the head as having a large myzorhyn- 
chus and four small bothndia , he placed the worm m the order 
Tetraphylhdea, and in the family Phyllobothrndae, as a sub- 
genus of Echeneibothnum 

Monticelli (1890) and Olsson (1893) were of the opinion 
that D fdllax was identical with Echeneibothnum vanabile 
van Ben 

Lonnberg (1889), however, considered that both the genus 
Discobothnum and the species fattax were distinct, and with 
this opinion Beauchamp (1905) agreed 

Hornellobothnum Sluple\ & Hornell, 1906 

“ Very minute, 2 mm in length Head with rostellum and 
four suckers No neck, but the body behind the head expands 
into a flattened region, sometimes like the head of a cobra , 
some twenty segments make this , the breadth then contracts 
and the proglottides become cylindrical, cuticle finely striated 
Reproductive pores alternate, slightly irregular ” ( Shipley A 
Hornell ) 

Type-species — Hornellobothnum cobraformta Shipley & 
Hornell 


2a2 
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Discobothnum cobraforme (Shipley & Hornell, 19061 (Pig 203 } 
S\ nonym — H<n nellobothi mm cobrafot mis Shipley & Hornell, 1906 

From Stoasodon nannan, Pearl Banks, Ceylon Hornell 
“ Great numbers of this curious and very minute species 
were found in the spiral intestine of JEtiobatis nannan , five 
of these were sent to England They are so small as not to be 



Fig 203 — Discobothnum cobrafoime Anterior end, X 100 
(After Shipley and Hornell ) 


much more than visible to the naked eye, for although they 
are 2 mm m length, they are of an extreme tenuity m 
breadth, looking like little bits of very fine white silk 

“ When alive, these Cestodes haye a head with knob-like 
rostellum, on a cpnstricted stalk , this emerges from a broader 
squarish base, whose angles bear four deep suckers The 
whole is capable of considerable expansion and contraction , 
and constitutes the head There is no neck, the proglottides 
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beginning immediately after the head The first twenty 
proglottides widen out to form a broad flattened part of the 
body, in outline like the inflated hood of a cobra These 
proglottides are all many times as broad as they are long, and 
the ratio of these diameters is greatest about the tenth or 
eleventh segment About the twenty-first or twenty-second 
segment the proglottides become, perhaps, twice as broad as 
long and by the twenty -fourth they are square , the remaining 
four or five proglottides are longer than broad, but the longest 
is never more than twice as long as broad The posterior 
edges of the proglottides overhang the succeeding segments, 
but the extent to which this is done vanes with the state of 
the contraction or expansion of the body The cuticle is 
finely striated The reproductive pores are alternate, but 
rather irregularly so, two consecutively left or nght sometimes 
appearing ” Habitat — JEtobaUs nannan , m the spiral intes- 
tine ( Shipley <Ss Homdl ) 

The figures of the head of D faUax and H cobraforme 
lead one to conclude that the genus HomeUobothnum is 
synonymous with Discobothrvum , the species H cobraforme 
(. D cobraforme ) is, however, different from the species D fattax 


Superfamily Y PROTEOCEPHALOIDEA, nov 
Synonym — Proteocephnlid© La Rue, 3911 


Historical Account 

The confusion which exists with reference to the classification 
of the genera and species included m this superfamily is so 
great that it is not possible at present to do more than indicate 
the various ways in which systematic work on the group has 
been attempted during recent years 

The anatomy of a mature proteocephalid segment resembles 
that of a typical phyllobothnan in some detail, but gravid 
segments of the former differ from those of the latter in that 
the uterus usually consists of a wide, central, longitudinal 
stem which bears lateral pouches Further, a uterine pore, 
or a number of pores, commonly occur on the ventral surface 
of the gravid segments (only), whereas in phyllobothnans 
uterine pores are usually absent In addition, the head differs 
widely from that of a phyllobothnan In the latter it consists 
of four ear-like lappets, whilst in the former it is a solid 
structure bearing four suckers (and in some cases with a 
terminal fifth sucker), thus resembling closely the head of 
a tcemoidean The range of morphological variations found 
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in species included in the superfamily is probably not greater 
than that found in most others, and the present ohaotic con- 
dition is due to the fact that authors have utilized different 
characters in their definitions of genera 

Rudolphi m 1802 gave a brief description of two worms, 
one from the intestine of Perea /flupiatifos, which he named 
Toema ocellata, and another from the' intestine of Qasterostem 
acvleatus, which he named Tcenia fihcollis 

Blainville in 1828 used the name Proteocephala for a group 
of cestodes which contained Caryophyllceus Gmelin, 1790 
Weinland in 1858 erected the genus Proteocephalus, citing 
T ambigua Dujardm, 1845, as the type The name Proteo- 
cephalus was thus used by Weinland for a group of worms 
quite different from those to which Blainville had apphed the 
name Proteocephala 

Lonnberg in 1894 erected the genus Ickthyotcenia to contain 
the species described by Rudolphi 

Railhet (1899) stated that T ambigua Dujardm, 1845, 
is synonymous with both T ocellata Rudolphi, 1802, and 
T fihcollis Rudolphi, 1802 

Meggitt (1914 and 1927) maintains that as the name Pro- 
teocephalus Wemland, 1858, was preoccupied by Proteocephala 
Blainville, 1828, the name of the genus should be Ichthyotcenia, 
and not Proteocephalus 

La Rue (1914) states that as Lonnberg named Ichthyotcenia 
fihcollis first in his list, that name is to be considered the type 
of the genus , and that, unless Railliet’s contention is wrong, 
Ichthyotcenia Lonnberg, 1894, becomes a synonym of Pro- 
teocephalus Weinland, 1858 The latter pomt can never be 
determined, and the result is that some authors (Ruhrmaim and 
Meggitt ) *-etam the name Ichthyotcenia, whilst others (La Rue 
and Woodland) retain Proteocephalus for the same group of 
worms 

Anola (1899) placed the genus Ichthyotcenia m a special family 
which he named Ichthyotsenudae 
La Rue (1911) erected the family Proteocephalidae, and 
included in it the genera Proteocephalus Wemland, 1858 , 
Corallobothn um Rntsch, 1886 , Crepidobothnum Monticelli, 
1899 , Acanthotcenia Linstow, 1903 , Choanoscolex La Rue, 
1911 , Ophiotamia La Rue, 1911 
In 1891 Monticelli erected the genus Tetracotylus for a worm 
obtained from Stlurus sp which resembled fairly closely 
others which had previously been referred to file genus 
Ichthyotcenia He named the species Tetracotylus coryphi- 
cephala Monticelli did not designate a type-species, but Braun 
(1900) and Hall (1910) consider the above species to he the 
type of the genus Braun concluded that the genus Tetra- 
cotylus was a synonym of Ichthyotcenia 
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As pointed out by La Rue (1911) and Meggitt (1914), the 
name Teiracotyle had previously been used by Fihppi m 1855 
for a group of immature trematodes La Rue accordingly, 
in 1911, proposed the name MonticeUia instead of Tetracotylus, 
and he pointed out that in the type-species, viz , M cory- 
phtcephala (Monticelh, 1891), the testes, vitellana, and uterus 
were situated in the cortex, and the worm therefore could 
not belong to his (La Rue’s) family Proteocephalidae, in which 
the genitalia were situated m the medulla He therefore 
erected a new family, viz Monticellidae, for it 

In 1914 he ascribed, the following characters, amongst others, 
to the genera noted below — 

Proteocephalus Weinland, 1858 No folds of tissue encircling 
base of head or enfolding suckers , testes in a single field 

Coraliobothnum Fntsch, 1886 Many irregular folds and 
lappets, which may enclose suckers as a corolla 

Grepidobofhnum Monticelli, 1899 Posterior margin of 
sucker interrupted and re-entrant , fifth sucker present 
Testes m two lateral fields 

Acanthotcenia Lins tow, 1903 No fold of tissue on lappets 
No rostellum, but a vestigial fifth sucker Cuticle of head 
and part of body covered with minute spines 

Opkiotcenia La Rue, 1911 Suckers without lappets , no 
rostellum, but fifth vestigial sucker present Testes in two 
lateral fields 

Choanoscolex La Rue, 1911 Folds of tissue partly covering 
suckers 

The following genera have since been placed in the two 
families ProteocephahdsB and Monticellidae, viz — 

(I) Proteocephalus Weinland, 1858=Ichthyoteema Lonnberg, 
1894 , (2) Marsypocephalus Wedl, 1861 , (3) Coraliobothnum 
Putsch, 1886 , (4) Crepxdobolhnum Monticelli, 1899, (5) Acan~ 
thotcenia Lins tow, 1903 , (6) Ophiotcema La Rue, 1911 ; 
(7) Choanoscolex La Rue, 1911 , (8) MonticeUxa La Rue, 1911 ; 
(9) Ophtdotcema Beddard, 1913 , (10) Solenotcsnxa Beddard, 
1913 , (11) Budolphiella Fuhrmann, 1916 , (12) GoezeeBa 

Fuhrmann, 1916 , (13) Batrachotcenxa Rudin, 1917 , (14) Oange- 
suz Woodland, 1924 

Fuhrmann and Baer (1925) accept and emend La Rue’s 
family Monticellidse, placing m it the following genera — 

(1) Ephedrocephalus Diesing, 1 850— Rudolphx eZfo'Fuhrmann, 
1916 Scolex globose, with folds of encircling tissue Testes 
dorsal and lateral, situated in the cortical parenchyma. 
Uterus and part of the ovary situated in the medullary 
parenchyma , vitellana situated ventrally and m the cortical 
parenchyma Type-species — Ephedrocephalus m x crocepha lus 
Diesing, 1850 
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(2) Monticettia La Rue, 1911 Scolex globose, without 
folds of encircling tissue Testes dorsal, situated in the cortical 
parenchyma Vitellana ventral and lateral, uterus ventral , 
both situated in the cortical parenchyma Cvary partly 
in the cortical and partly ui the medullary parenchvma 
Type-species — Monticettia corypfocephala (Montacelli, 1891) 

(3) Goezeetta Fuhrmann, 3916 Scolex globose, with folds 
of encircling tissue Testes dorsal, situated in the cortical 
parenchyma Vitellara and uterus ventral, situated in the 
cortical parenchyma Ovary almost entirely m the cortical 
parenchyma Type sppcies — Goezeetta silun Fuhrmann, 1916 
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GOEZCELLA 


Fig 204 — Diagrams of tie internal anatomy of the genera of the Monti- 
celhdfo as compared with the genus Proteoccphalus The limits 
of the medullary and cortical parenchyma are indicated by a 
simple line The testes are lightly dotted and the vitellana 
heavily dotted The ovary is represented with small circles and 
the uterus as an oblong sac (After Fuhrmann and Baer, in 
P Z S) 


(4) Lonnbergta Fuhrmann & Baer, 1925 Scolex globose, 
without folds of encircling tissue Testes in a single dorsal 
field, situated in the cortical parenchyma Ovary, uterus, and 
vitellana situated entirely m the medullary 1 parenchyma 
Type-species — Lonnbergia tavganyikce Fuhrmann & Baer, 
1925 

These authors did not discuss the family Prcteocephahdse 
La Rue, 1911 Fig 204 represents the positions occupied 
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by the genital oigans in the above four genera and also in 
the genus Proteocephalns WeinlanJ, 1858 

Woodland (1925, a Sc b) discusses at great length the characters 
on w Inch the genera aie based and the two f amilies Monticellidse 
and Proteocephalidae established He does not accept La 
Rue’s family Monticellidae, and of the numerous genera 
described he retains only four, thus — 

ll) Proteoceph *lus Wemland, 1858 —Ichthyolcenta Lunnberg, 
1894 Synonyms — Creptdoboih num Monticelli, 1889 , Acan- 
thoiccnia Lins tow, 1903 , Choanosco 1 ^ La Rue 1911 , Ophio - 
iamta La Rue, 1911 Ophidolccnta Beddard, 1913 , Soleno- 
tcenia Beddard, 1913 , CoroUobothnum Fntsch, 1886 , and 
apparently Batrachotcenia Rudin, 1917 

(2) Marsypocephalus Wedl, 1861 

(3) Monixcdha La Rue, 1911 Synonym — Goezedla Fuhr- 
mann, 1916 

(4) Rudalphtdla Fuhrmann, 1916 

He defined these genera as follows — 

(1) Proleoccphalus Wemland, 1858 With all the repro- 
ductive organs situated either in the medullary region of the 
parenchyma (where this is distinguishable from the cortex) 
or in the undivided parenchyma (n hen the internal longitudinal 
muscle sheath is absent) Vitellana lateral, follicular, the 
follicles being closely grouped about a central conducting 
tubule In fresh-water fishes, amphibians, and reptiles 
Type-species — ProteocepTiahis fihcollis Rudolpln, 1802 ~P. 
ambiguus (JDujardin, 1845) 

(2) Marsypocephalus Wedl, 1861 With testes situated in 
the dorsal cortex m a single field , all other organs medullary' 
Vitellana and all other organs as in Proteocephalus in 
Silundse Type-species — Marsypocephalus recfangulus Wedl, 

(3) Monlicelha La Rue, 1911 With the “ testes, vitellana 
and uterus entirely outside the inner longitudinal muscle 
sheath Vitellana composed of scattered follicles which form 
broad lateral fields,” mostly 3 4 * * 7 ventral in position* Testes he 
m a single broad dorsal field between vitellana “ Uterus 
ventral, with many lateral pouches ” Ovary situated dorsally 
largely outside the longitudinal muscle sheath Found in 
Silundse Type-species — Monticdlta coryphtcephala Monti 
celli, 1891 

(4) jRudolphiella Fuhrmann, 1916 With the testes and 

vitellana m the cortex, i e , outside the inn er longitudinal 
muscle sheath Vitellana form broad lateral fields, ventro- 

lateral in position Testes he in a smgle broad dorsal field 
between vitellana Uterus m the medulla and ventral in 

position, with many lateral pouches Ovary 7 situated dorsally, 
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•with small projections from the lobes penetrating the upper 
part of the internal longitudinal muscle sheath Found m 
Silundse Type-species — Rudolphidla lobosa (Riggenbach, 
1896) 

He emphasized the fact that those species of proteocephahd 
cestodes in which the testes are situated in the cortex fall 
into four groups, viz — 

(1) Proteocephalus type, in which all the genital organs are 
situated in the medulla (2) Marsypocephalus type, m which 
only the testes are in the cortex , all the other genital organs 
being situated in the medulla (3) Montrcelha type, in which 
the testes, uterus, ovary, and vitelline glands are all in the 
cortex (4) Rudolphiella type, m which the testes and vit elline 
glands only are in the cortex, the other genital organs being 
entirely or almost entirely situated in the medulla (fig 205) 



„ MONTI CELL! A 



MARSYPOCEPHALUS 



NORMAL PROTEOCEPHALUS 


Fig 205 Diagrams illustrating the principal modes of disposition of the 
genital organs relative to the internal longitudinal muscle sheath 
in Proteocephahd® (After Woodland, in * Parasitology ’) The 
limits of the medullary and cortical parenchyma are indicated by 
a heavy line The testes are represented by circles and the 
viteHana by dots The ovary is represented by heavy dots and 
the uterus eh an ohlong sac 

It will be seen that both Woodland (1925) and Fuhrmann and 
Baer (1925) agree with regard to the Proteocephalus type 
Lonub&rgia Fuhrmann & Baer, 1925, falls into Woodland’s 
Marsypocephalus group , Fuhrmann and Baer’s Epheiroce- 
phalus only differs from Woodland’s RudolphieRa in that m the 
former the ovary invades slightly the cortical parenchyma 
Both Woodland (1925) and Fuhrmann and Baer (1925) agree 
with regard to Monticellia ; whilst F uhr mann and Baer’s 
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Goezeella only differs froxii their Monticelha in that the 
invasion of the ovary into "the cortex is more complete The 
distinction between Fuhrmann’s Goezeella and La Rue’s 
Monticelha is not and cannot be defined , consequently 
Goezeella must be regarded as identical with Monticelha 
The following table summarizes the points of difference 
between the genera — 



Proteocephalus 

Lonnbergta 

Ephedrocephalus Monticelha 

Goezeella 

Testes 

In medulla 

In cortex 

Dorsal. 

\ 

In cortex 

Dorsal and lateral 

In cortex 
Dorsal 

In cortex 
Dorsal 

Ovary 

In medulla 

In medulla 

Partly in cortex, 
partly in me- 
drills Dorsal. 

Partly in 
cortex, 
partly in 
medulla 
Dorsal 

Almost 
wholly in 
cortex 
Dorsal 

Vitelline 

glands 

In medulla 

In medulla 
Lateral 

In cortex 

Ventral 

In cortex 
Ventral 

In cortex. 
Ventral 

ITterns 

In medulla 

In medulla 

In medulla 

In cortex 
Ventral. 

In cortex 
Ventral 


Woodland recognized two mam groups of species within the 
genus Prateocephdlus as defined by him, viz — (1) those of 
fresh-water teleostean fishes comprising forms with a small 
head, total absence of hooks and spines, testes m one con- 
tinuous field, and m which the vagina always opens anterior 
to the cirrus For this subgenus Woodland suggested the 
x name Tdeostolcenia, since Ichthyotcenia is, m his opinion, 
inadmissible (2) Those typically found m ophidia and m a 
less degree in sduroids, amphibians, and chelomans, comprising 
those forms in which the scolex is large or small , rostellum 
^present or absent , apical organ present or absent , spines 
usually absent , testes usually to some extent, or entirely, 
ill two lateral fields , and with the vagina and cirrus apertures 
irregularly alternating as to which is anterior For this large 
group or subgenus be suggested the name Crepidobothnum 
Seven genera have been erected on characters of the scolex, 
viz , the six described by La Rue (1924, mde supra) and Gangesia 
Woodland, 1926 These scolex characters include the presence 
or absence of spines, folds, and notched suckers It is true 
that in some of these genera other morphological characters 
have also been utilized, such, for instance, as the fact that in 
some genera the testes are m two lateral fields, whilst m other 
genera they are in a single field 

Woodland (1925) concluded that “ scolex characters cannot 
he utilized for the definition of genera either by themselves 
or m conjunction with other characters, smce in very many 
cases species which are most unlike as regards their strobila 
possess similar scoleces, and vice versa, many forms similar 
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to each other in proglottid anatomy possess -widely different 
scoleces ” He also drew attention to the fact that within 
the genus Acanthotcema, in which the scolex is armed, the 
testes m some species are m two lateral fields, whilst m others 
they are in a single field These two types are united into one 
genus owing to the fact that the head and the anterior part 
of the strobila are covered with minute spmes 

It remains to be seen whether this scheme will prove satis- 
factory or not The determination of the genera will necessitate 
sectioning both mature and gravid segments, and the latter 
are not always available It is most probable that numerous 
cases will arise in which there is no division into medullary and 
cortical parenchyma or it is ill defined, and even where such 
a distinction does exist, portions of the genitalia on which a 
determination depends may he partly m one and partly in the 
other, as, m fact, they do m Fiihrmann and Baer’s two genera 
jEphedrocepJialus and MonticeJlia Further, in gravid segments 
the muscular system generally atrophies, m which event it 
may not be possible to determine the position occupied by the 
uterus and, perhaps, the vitelline gland This scheme of 
classification, whilst appearing simple and satisfactory, may 
therefore become as impracticable in application as that 
which it aims at superseding 

Meggitt (1927) called attention to the “ confusion at present 
existing in the families Monticelhd® La Rue, 1911, and Ichthyo- 
tsenndaB Anola, 1899 ” He did not accept La Rue’s family 
name Proteocephalidai, on thi ground that as the genus, 
Ichthyotcenm Lonriberg, 1894, n_ precedence over Proteo- 
cephalus Wemland, 1858, so the family Iehthyotsenndoo 
Anola, 1899, has precedence over Proteocephahd® La 
Rue, 1911 After discussing at great length the morpho- 
logical characters of the vanous genera in these two families, 
he asserts that the conclusions drawn by Woodland with 
regard to the varying position of the essential genital organs 
are too sweepmg, and also that the characters of the scolex 
in these vanous genera, disregarded by Woodland, are of 
considerable importance He adopts Fiihrmann and Baer’s 
classification of the family Monticelhdse, but includes in it 
the genus Marsypocephalus Wedl, 1861 

He notes that the following genera have been placed in 
the family Ichthyotaenndae Anola, 1899 

(1) Corallobothnum Fntsch, 1866 , (2) Crepidobothnum, 

Monticeln, 1889 (Synonyms — Ophiotcema La Rue, 1911 , 
Ophidotcema, Beddard, 1913 , Sohnotcema Beddard, 1913 ) 
(3) Ichthyotcenia Lonnberg, 1894, '(4) Acanthotcema Linstow, 
1903 , (5) Choanoscolex La Rue, 1911 , (6) Batrachotcema 
Rudm, 1917 , (7) Gangesta Woodland, 1925 
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He classifies the family as follows — 

Ichthyotsenndse Ariola, 1899 

Tetraphyllidea — Scolex simple or with posterior lobed 
collar, with four entire sessile suckers , if armed, only with small 
cuticular spines A terminal organ present or absent Genital 
pores marginal, alternating Vitellana lateral, follicular 
Ovary bilobed, posterior Uterus with median stem and 
broad, closely-packed lateral outgrowths Adults- m fish, 
amphibians/ reptiles, and mammals Larval stages, plerocer- 
coid, with or without terminal invagination , in Entomostraea 
and ( ? ) Turbellana Type-genus — Ichthyotcema Lonnberg, 
1894 

Genus (1) Ichthyotcema Lonnbeig, 1894 (Synonyms — 
Acanthotcema Linstow, 1903 , Batrachotcema Rudin, 1917 , 
Chaanoscolex La Rue, 1911 ) Scolex with or without apical 
organ of various shapes, but never -with a rostellum armed 
with hooks Testes in a smgle field Vagina usually anterior 
to cirrus sac, occasionally posterior, never alternating, usually 
with a weak sphincter Adults m fish Type-species — 
Ichthyotcema percce (Mueller, 1780) 

Genus (2) CoraUobothrvum Fntsch, 1886 Scolex with lobed 
and folded collar posterior to and partially obscuring the four 
suckers External segmentation distinct Genital ducts pass 
between longitudinal excretory vessels and ventral to the nerve 
Testes in medullary parenchyma, numerous, in a smgle dorsal 
layer, but laterally to the uterus m several layers, filling the 
whole medulla Ovary in medullary parenchyma, dorsal, 
slightly lobed Adults m fish Type-species — Gorallobothnum 
solidum Fntsch, 1886 

Genus (3) Crepidobothriwm Monticelk, 1900 Scolex with 
or without apical organ of vanous shapes never with a rostel- 
lum armed with hooks Surface of scolex and suckers some- 
times covered with fine spmes Testes m two lateral fields, 
with an occasional tendency to coalesce anteriorly Vagina 
anterior or posterior to cirrus sac, usually with a well- 
developed sphincter Type-species — Crepidobothnum qer- 
rardi Baird, 1860 

It will thus be evident that the classification of the species 
included in Woodland’s conception of the family Proteo- 
cephalidse is a matter of great difficulty, and one on which no- 
two authors agree The writer accepts Woodland’s classifica- 
tion except so far as the genus Proteocephalus is con- 
cerned but the genus Gangesto- is retamed The former 
contains the greater bulk of the species, and is consequently 
large and unwieldy There appears to be no reason why any 
stable character (if such exists) should not be used for dividing 
the genus m erMv as a matter of convenience Such characters 
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are very limited in number, especially in view of the fact that 
the genitalia are confined to the medullary parenchyma 
The features which have been considered in this connection 
are the following, and it will he noted how variable they are — 

(1) Whether the testes are in a double or a single field 
•Species are known in which it is difficult to determine whether 
the testes are in a smgle or a double field, as, for instance, in 
segments where, posteriorly, they are in two fields, whilst 
in the anterior part of it they extend right across it It 
will thus be evident that, whilst the extreme or definite 
cases are easily recognizable, the intermediate types' would be 
difficult to classify unless a third and separate genus was 
erected for their accommodation But m any case it is abun- 
dantly clear that the types merge into each other hv almost 
imperceptible gradations which defy the ingenuity of man to 
classify For these reasons the writer, is of opinion that the 
-distribution of the testes is of specific value only, and offers 
no satisfactory grounds on which to erect genera 

(2) Meggitt notes that “the course of the genital ducts 
with reference to the longitudinal excretory canals appears to 
have been entirely ignored by authors . It is possible 
that this character when stated for every species may ass'st 
the separation of genera ” 

(3) There appears to be no valid reason against using 
characters of the head for the distraction of genera Suoh 
features are used not only for the classification of the four 
mam orders of cestodes, hut also for the identification of genera 
such as, for instance, Davainea, Dipylidium, Tcema, etc , 
and also it can be said that the only character common to 
the various species included m the family Anoplocephalid© 
is the fact that the head is unarmed In Crepidobothnum 
Montacelli, 1899, the posterior margins of the suckers are 
interrupted and re-entrant into the sucker cavity The 
isolation into one genus of species showing such a character 
is not*more artificial than the separation of those species into 
one genus which possess a rostellum armed with rose-thom- 
shaped hooks Agam, m Woodland’s genus Gcmgesia a very 
definite rostellum is present bearing hooks, and this fact is 
sufficiently sinking, m the opinion of the writer, to warrant 
the retention of the genus 

(4) In the genus Corattobothnum folds of tissue occur which 
partly cover the suckers Unfortunately, as pointed out by 
Woodland, the genera Goezeella Fuhrmann, 1916, and 
RudolpMeUa Fuhrmann, 1916, have similar folds on the 
head , but anatomically the three genera differ among 
themselves profoundly in that in the two latter portions of 
the genital organs lie in the oortical parenchyma, whilst in the 
-former the entire genital organa are situated m the medulla 
If these forms are classified on characters of the head, 
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than they are all alike, and the name of the genus should be 
CordHobothnum Eritsoh, 1886. , If, however, we classify them 
on ana tomical details, then the three genera are entirely 
distinct It will thus be clear .that the presence of lappets, 
etc, on the head cannot here be used alone as a geneno 
character. 

(6) 'The genus Acanthotcema Lins tow, 1903, is characterized, 
amongst other things, by the fact that the cuticle of the scplex 
and anterior part of the body is covered with minute 
spines ' It would appear that suoh a feature is sufficiently 
distinctive to warrant the retention of Lrnstow’s genus Acan- 
t hotamta , but it has been found that other worms differing 
widely from species of Acanthotcenia also have scoleces armed 
with minute spines. Thus in the two species of Gangesia 
described • by Woodland the head not only bears an armed 
rostellum, but is also covered with spines The presence or 
absence of spines on the head cannot therefore be regarded 
as of more than specific value. 

It is admitted at once that the above distinctions are purely 
artificial hut all systems of classification, on whatever cha- 
racters' they axe based, are the earner the difference being 
merely one of degree 

Magath (1929) is of opinion that “ it does not seem wise at 
this time to accept Woodland’s (1925) sweeping revision of 
the Eroteocophahds, although there is argument 'in favour of 
it” The writer, however, adopts Woodland’s classification, 
except that the genus Gangesia is retained on the ground that 
the presence of an armed rostellum is a character sufficiently 
striking and pronounced adequately to characterize and 
diagnose the genus 


The superfamdy ' Proteocephaloidea is characterized as 
follows . — 

Head unarmed or armed with minute spines and with four 
sessile suckers devoid of areolae or accessory suckers An apical 
organ is frequently present, and occasionally a distinct muscular 
rostellum Vitellana lateral, follicular, the follicles usually 
being closely grouped about a central duct when in the medulla, 
but when situated in the cortex spread out over a relatively 
broad lateral area. Ovary bilobed and posterior. Uterus 
vith lateral diverticula and one or more median ventral 
uterine openings. 'Vitellana, testes, ovary, and uterus usually 
within' the inner longitudinal muscle sheath, but in certain 
genera one or more of these organs may be situated in the 
cortex Habitat *• — Intestines of fresh- waterfish, amphibians, 
and reptiles. v ~ , 
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Family PROTEOCEPHALID^E La Hue, 1911 

With the characters of the Superfamily 
Type-genus — Proteocephalus Wemland 1858 

Key to Genera 

Ilend without n roit“llum PjiOTrocrPHAi.us, p ‘368 

Head with nn aimed rostellum Gangpsia, p 382 

Genus I PROTEOCEPHALUS Wemland, 1858 
Svnonj my extensn e, ns indicated nbo\ e 

Scolex without rostellum , all reproductive organs situated 
either in the medullary region of the parenchyma (where this 
is distinguishable from the cortex) or in the undivided paren- 
chyma (when the internal longitudinal muscle sheath is absent) 
Vitellana lateral, follicular, the follicles being closely grouped 
about a ventral conductmg tubule In fresh-water fish, 
amphibians, and reptiles 

Type-species — Proteocephalus JUtcolhs (Rudolphi, 1802)= 
Proteocephahis ambigmis (Dujardm, 1845) Wemland, 1858 
In the present state of oui knowledge it is not possible to 
give a key to the Indian species of this genus 

(1) Froteofcephalus shipleyi (Linstow , 1903) (Fig 206) 
Synonym — Acanthotamia thipleyi Limtow, 1903 

From Varanus ( Hi/drosaurus ) Salvador, Horana, Ceylon * 
Willey 

The worm was described from a single specimen which 
ensured about 1 38 in length and 40 pm. breadth Segmen- 



ting spumles B, mature 
er Shipley ) 

tenorly, and only 
genital organs 
e genital pores 


1 



PBOTEOCEBHAIilTb 


869 

were irregularly alternate ana situated in the centre of the - 
lateral margin of the proglottis The scolex measured 240 ft 
m length and 180 ft. m breadth , the rostellum was 120 ft in 
length, 100 /x m breadth, and unarmed, the cutiele of the 
seolex and of the body for a distance of 160 ft was beset with 
thickly-set fine bristles There are about 50 testes in each 
segment The cirrus sac is curved with the convexity anterior, 
and the organ opens behind the vagina The ovary is bilobed 
and the vitelline gland is round. The eggs are not known 


(2) Proteocephalus punicus (Cholodko\sky, 1908) Hull, 1910 
'Figs 207, 208, & 209 ) 

Synom ms — Tama pumra Cholodkovsky, iyue 

Ophwtama punica {Cholodkovsky, 1903} La Hue, 

Ct epidobotfa mm jmnicum (Cholodkovsky, 1908) La 
Rut», 1911 

From the Malayan palm-civet (Paradovurus hermaphrodilus). 
Zoological Gardens, Calcutta Southwell 

Probably the true host of this species is a snake Gholod- 
kovski obtained the type-species from a dog Southwell and 
Adler (1923) recorded the worm from Causvs rhombealus, 
Freetown, Sierra Leone this being the first record of the 
parasite from a snake 

The worm attains a length of 30 cm and a breadth of 4 mm 
It is composed of a large number of proglottides, the superficial 
segmentation not being distinct The posterior ones are 
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Fig 20? — Proteocephalus punicus Mature segment X 35. 

(After Southwell and Adler ) 

longer than broad ; the genital pores are irregularly alternate 
and are situated near the middle of the lateral margin of the 
segment The bead is almost square and has a diameter of 
about 1 5 mm The suckers have a breadth of about 700 fi 
The musculature consists of a senes of (1) small subcuticular 
fibres, situated immediately beneath the cuticle , (2) a double 
layer of longitudinal muscles which are not strongly developed, 
(3) a few diagonal fibres , and (4) circular muscles which are 
“ very scanty 

There are two water vessels on each side, the ventral being 
von i 2 b 
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much larger than the dorsal A smgle nerve runs laterally 
to the water vessels The parenchyma is strongly developed 
The testes are confined to the lateral fields in front of the 
ovary and median to the vitellana There aie from 170 to 
230 m each segment they are oval in shape, their long axes 
being horizontal The cirrus pouch first becomes evident 
about 15 mm behmd the head , it lies anteriorly or posteriorly 
to the vagina and extends beyond the vitellana being up to 



Fig- 208 — Proteocephalvs pvmcus Gravid segment X 35 
(After Souths ell and Adler) 

670 fi. in length The cirrus is spiny and is continuous with an 
internal seminal vesicle, which latter occupies about two- 
thirds of the cirrus sac The vas deferens lying outside the 
sac is coiled 

The ovary is long and narrow and is not bilobed , it is 
situated posteriorly The vagma lies either anteriorly or 
posteriorly to the cirrus sac, it runs almost straight towards 



Fig 209 — I'loteocephalus pxunca Egg, X 733 
(After Souths ell and Adler ) 

the middle of the segment and then turns posteriorly The 
vitellana are lateral, and consist of small acini each measuring 
about 30 to 36 /x in diameter The uterus is a straight tube 
running antero-postenorly , in mature segments it has from 
■eight to twelve lateral pouches on each side There is a small 
shell gland situated immediately behmd the middle of the 
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ovary In transverse sections of segments in which, the uterus 
was gravid no uterine pores were seen The eggs are 30 ft in 
diameter, and in appearance resemble those of Hyme.nole.pia 
nana The oncosphere is from 13 to 15 ft *n diameter The 
embryophore has a thickness of about 3 ft 

(3) Proteocephalns naiaa (Beddard, 1913) (Tig 210 ) 

Synonrra — Ophxdoteema naue Beddard, 1918 

Trom Naia tnpudiana, United Provinces, India. Woodland, 
1925 

The worms measure up to 10 cm in length and have a 
maximum breadth of about 2 5 mm The posterior segments 
are longer than broad The genital pores are irregularly 





Fig 210 — Proteocephalu* itatv A, head, XS7 5 B mature (segment, X 12 , 
C, grand segment Xl2 v After Woodland ) 

alternate and are situated at the middle, or a little anteriorly 
to the middle, of the lateral margin, of the segment The neck 
measures from 3 5 to b mm in length The scolex is from 
153 to 210 ft m length by 248 to 303 ft m breadth , there is no 
rostellum (apical organ) and euticular spmes are absent The 
suckers are piotrusile ana are borne on the lobe of the scolex. 
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Male Ocntlaha There are about 120 testes, situated in two 
quite lateral fields The cirrus sac extends across about a 
quartei of the breadth of the segment and measures, when 
fully developed, from 498 to 531 /i m length by 83 to 107 p, in 
breadth, hut it vanes in siac within wide limits , the cirrus 
is unarmed The sac is sometimes posterior and sometimes 
anterior to the vaginn 

Female Ocmtaha The ovary is posterior, consisting of two 
lobes connected by an isthmus , the \ ngma is slightly dilated 
near its opening The vitelline glands nrt* arranged in a narrow 
antero-postenor strand along each margin of the segment The 
shell gland lies postonorly to the ovarian isthmus The uterus 
consists of a median stem with from 10 to 25 lateral dm rtieula 
on eaoh side Tho median sac of the uterus opens by a number 
of pores on the ventral surface of the strobila The egg 
measures about 26 p and the contained embryo 9 to 11 p 



Fig 211 — Pro{foe«'ji?iatiia mot n\ij\ llontoiiiftl to etion of nmVurc* pcgmPttt, 
magnification nnknown (A ftor I'tibririmn and Bj^r ) 


M) ProteocephaluB monmgi (Fuliriuann, 1921) (Tig 211 ) 
Svnomm — Ophtchrmn tnonmtjt T'uhrnmnn, 3021 

From an unidentified snake, Burma Meggitt 
The worm attains a length of about 5 cm and a maximum 
breadth of 1 8 mm As in other species of this genus, the 
segmentation of the strobila is indistinct Gravid segments 
measure about 2 Gmm m length and about 1 6 mm m breadth 
The genital pores arc irregularly alternate and situated near 
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the middle of the lateral margm , each pore opens into a 
rather deep genital atrium 

Muscular System Transverse and dorso-ventral fibres are 
extremely scarce, the muscular system consisting principally 
of longitudinal fibres disposed m a more or less circular layer 

Excretory System There is a dorsal and ventral vessel 
running along each lateral margm of the worm, the ventral 
being much larger than the dorsal and lying directly 
underneath it 

Nervous System On each lateral margm of the worm there 
are three nerves, viz , a mam nerve and two small accessory 
nerves, one dorsal and the other ventral to the large nerve 

Male Genitalia There are from 50 to 70 testes, disposed m 
two clearly separated lateral fields The vas deferens is very 
coiled and at places greatly dilated, probably functioning as 
a vesicula seminalis The cirrus sac is small, measuring only 
200 by 100 p An internal vesicula seminalis is absent, but 
the vas deferens within the sac is sometimes distended The 
cirrus is large and muscular 

Female Genitalia The ovary consists of a narrow transverse 
band situated extremely close to the posterior margm of the 
segment and passing laterally to the excretory vessels The 
vagina bes anteriorly to the cirrus sac, and a small sphincter 
muscle is present A receptaculum semrnis is absent The 
vitelline glands are m two lateral bands lying just internally 
to the longitudinal nerves The uterus consists of a median 
stem with from 50 to 57 diverticula on each side, each one of 
which, however, is not single but double, and sometimes treble 
Uterine pores are absent The egg measures 30 p m diameter 
and the embryo 13 p 

(5) Proteocephalus mlotica (Beddard, 1913) (Fig 212) 

Synonyms — Ichthyotama mlotica Beddard, 1913 
Ichthyctcema mlotica Southwell, 1916 
Acanthotama birm Southwell 1922 
Pi oteocephalus beddaidi Woodland, 1925 

From Varanus bengalensis, Onssa, India Southwell United 
Provinces, India Woodland 

The worm vanes in length from 4 to 8 cm and has a breadth 
of 800 p The posterior segments may be nine times longer 
than broad The genital apertures are irregularly alternate 
and are situated about the middle of the lateral margm of 
the segment The scolex measures about 212 p in length and 
259 p m breadth , it is covered with cuticular spines which 
extend over the neck, and consist of a rostellum and a four- 
lobed base, each lobe carrying a sucker 

Male Genitalia There are from 60 to 80 testes, which m some 
segments are in two fields, whilst m others they are in a single 
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uniform field The cimifs sac is about a quarter the breadth 
of the segment but n hen the •norm ib extended it xmvy reach 
halfwav across It measures about 128 /i m length bj 51 p. 
m breadth The cirrus js armed mth spines The cirrus sac 
lies dorsalh and apparent!} in front of the \ npma 



Tiff 212 -PrfiUoerjmatm ml-Vi \, hetd, xllG 11. i mturw wy^ent, 
X5C C, frraud *ernt (tit. Y‘2 1 (Aft*- Wwwilsoii ) 


Female GcnUaha The ovarv is posterior and bilobed, e 'ch 
naif being composed of elongated follicles As usual, tbo 
j»+i ltt cons,s ^ antcro-postenor strand along each 

oral margin Near the pore the vagina is enlarged to tho 
BKo of the cirrus sac it sometimes shows a dilatation raid 
naj between its opening and the ovarv The uterus is a 
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central stem with apparently from 15 to 20 lateral diverticula 
on eacli side uterine eggs measure about 14 b\ 19 n 

Southwell m 1916 recorded the occurienee of Ichlhyofcenw 
mlotica Beddard, 1913, fiom V a? amis bengalensis, and there 
can be no doubt that Woodland’s P beddardi is the same 
worm 

The points on which Woodland elected his species aie of 
such a minor chaiaetei that it is difficult to believe that the 
two so-called species are different, in spite of the fact that 
one was obtained from an Aftican and the other fiom an 
Indian monitoi There are numerous instances of species 
having a wide zoo-geographical distribution 



Fig - 213 — l’ioteocephalit\ tigunu* A, mature segment X35, B, transverse 
•section of mature segment, X 50 C gi-i-nd segment, x 24 
(After Woodland m Parasitologr ) 

(6) Proteocephalus tigrmus Woodland, 1925. (iig 213 ) 

Fiom Sana tignna, Umted Provinces, India Woodland 
The worm measures from 3 to 4 cm in length, with a maxi- 
mum breadth of about 1 39 mm The more posterior segments 
are longer than broad , the genital pores are irregularly 
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alternate, and are situated at the middle of the lateral margin 
of the proglottid The soolex measures about 146 p m length by 
233 p m breadth it does not bearspmes Theie is a terminal 
apical sucker The neck measures about 2 mm in length 
The muscular system is poorly developed, and an inner longi- 
tudinal layei is entirely absent , the medulla and cortical 
parenchyma are thus indistinguishable There are a few 
dorso-ventral fibies and a distinct subcuticular layer of 
longitudinal muscles 

Male Genitalia Theie ate from 70 to 110 testes situated 
antenorlv to the ovary, dorsally to the uterus and in a single 
field The cirrus sac is usually posterior to the vagina, but 
sometimes the reverse is the case , it measui es about 200 p 
in length by 50 p m bieadth, and extends over about one-fifth 
the breadth of the segment The cirrus is unarmed 

Female Genitalia The ovan is posterior and bilobed , the 
vagina, oviduct, and shell gland all lie dorsally to the ovanan 
isthmus The vagina is dilated m the vicinity of the cirius 
sac and a sphmctei muscle is present The vitelline gland 
consists of a lateral antcro-postenor -strip on each side The 
uterus is a vide cential stem its postenoi part being icntral 
to the ovary, with from 15 to 20 diverticula on each side 
extending to the vitellana The size of the egg i* not known, 
but the embryo measures 11 u 

(7) Proteocephalus utae Vcrm.i, 1*»2(> (Pig 214) 

Sinoiniu — Pioteaceplt(du<t ) it mi, Yernin, 1926 

From Rita nta, rivers of Northern India Verma 
The norm attains a length of fiom 75 to 125 cm and a 
maximum breadth of about 3 mm It is composed of from 
600 to 1000 segments The posteuor ones are longer than 
broad , the genital pores arc irregularh alternate and situated 
near the middle of the lateial margin of the proglottides 
The scolex attains a length of 144 p and a breadth of 224 p 
Both the head and the suckers are unarmed and spines are 
also absent The neck measures from 5 to 10 mm 

Muscular System Immediately beneath the cuticle there is 
a Ia\er of muscle fibres internal to n Inch there is a sub- 
cuticular longitudinal lajer More internally still there are 
well-developed longitudinal muscles 
The excretory system consists of two mom longitudinal 
vessels situated laterollv on each side 

principal nerves run along the lateral margins of 
the body just intemalh to the inner longitudinal muscle 
fibres 

Male Genitalia There are from 150 to 200 testes , of these 
from 100 to 125 ate apoial. 30 to 50 poral and anterior to the 
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vas deferens, and from 20 to 30 pornl and posterior to the vas 
deferens thev are all situated anter>orly to the ovary The 
ras deferens in a mature pioglottid commences as a coiled 
tube near the middle The cirrus sac extends over one-sixth 
the breadth of the proglottid and measures from 128 to 192 /x 
j Female Geiutciha The ovary is bilobed and granular , each 
lobe is made up of numerous elongated follicles, but m the 
posterior segments it becomes pear-shaped The shell gland 



Iig 214 — / j oteocephaUis nti. Pnrtlj gnivid ‘•eg-ment x 25 
(After Verma 1 


lies immediately behind the ovarian isthmus Near the pore 
the vagina is slightly dilated and runs parallel and antenoily 
to the vas deferens Near the middle line of the segment it 
crosses the latter organ The vitelline glands consist of 
numerous acini forming imo lateral bands The uterus 
bears from 8 to 12 diverticula on each side The utenne egg 
measures 16 fx and the oncosphere 10 \l 
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(8) Proteocephalus woodland! Moghe, 1926 (Fig 2L5) 

From Calotes versicolor, Nagpur, Central Provinces, India 
Moghe 

The length of the w orm is not know n but fragments measur 
ing 3 1, 2 8, and 2 4 cm were obtained The genital pores aie 
irregularlv alternate and are situated behind the middle of 
the lateral margin of the segment The scolex has a breadth 
of 525 /jl and bears at its apex a fifth suckei the cuticle of 
the scolex and of the anterior part of the worm is covered with 
minute spines The largest segment has a breadth of 1 66 mm 

Male Genitalia There are from 90 to 130 testes distributed, 
in mature segments, mosth' m the two lateral fields , the 
central area, hovre\ er, i« not entirely free There are 
none posterior to the ovar^ The vas deferens is a stout, 
loosely-coiled tube situated dorsal to the excretory vessel 
The cirrus sac measures 156 to 170 /x by 113 to 130 p It is 
sometimes anterior and sometimes posterior to the vagina, and 



Fig. 215 — Prafeareiihalus uoodlavdi A, mature segment, y 30 B, partly 
grand segment X 30 (After Aloglie, m * Parasitology ’) 


does not extend heyond the longitudinal excretory vessels 
The cirrus is unarmed 

Female Genitalia The ovary is situated at the extreme 
posterior margin of the segment and consists of two branching 
masses united by an ovarian bridge , it occupies more than 
half the width of the proglottid, and the poral is slightly 
larger than the aporal lobe The vitelline glands extend the 
length of the segment along each lateral margin , they are 
situated in the cortex The vagina vanes considerably m 
size and appearance , close to the pore it is broad and 
muscular, in the inter-ovarian space there is sometimes a 
thin-walled dilatation near the ovanan bridge it occasionally 
enlarges into a small curved receptaculum semuus The 
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oviduct surrounds the shell gland The uterus when fully 
developed consists of a central stem with from 10 to 12 
diverticula on each side The eggs measure 20 by 16 fx 


(9) Proteocephalus fima (Meggitf, 1927) (Fig 216 ) 

Sj'nonym — Crep'dobotkrium fima Meggitt, 3927 

From RhabdopTns stolaius, Burma Meggitt 
The length of the worm is not known, but it attains a maxi- 
mum breadth of 1 mm The gravid proglottides are much 
longer than broad, and the genital pores are situated a little 
in front of the centre of the margin of the segment The 



Fig 216 — Proteocephalus fima Nearly grand segment, x 330 
(After Meggitt ) 

genital duets pass between the longitudinal excretory vessels 
The scolex has a diameter of about 200 fx and is not armed ; 
apical organ absent 

There are from 68 to 89 testes, of which from 33 to 64 are 
apoial and from 30 to 40 poral, t e , they are clearly separated 
into two lateral bands The vagina may be either anterior 
or posterior to the cirrus sac, but it is usually anterior, and does 
not cross it The uterus bears from 27 to 33 diverticula on 
each side 
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The excretory system consists of the usual dorsal and ventral 
longitudinal trunks, all of the same size, on each side 
Male Oemtaha There are from 260 to 275 testes in a con- 
tinuous dorsal field The cirrus sac measures 250 by 140 p, and 
extends from one-fifth to one-sixth the ■width of the segment 
The cirrus is unarmed, and lies posterior to the vagina The 
uterus has five divertioula on eaoh side The vitelline glands 
are L-shaped and lateral 
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Fig 218 — Proteocephalus vtMlans Mature segments, X 32. 
(After Venna ) 


Species inqotbenda: 

(12) Proteocephalus sp (Southwell, 19221 
Synonym — Ojrfnotanta sp Southwell 1922 

From Bungaras cceruhus, Zoological Gardens, Calcutta, 
India Southwell 

Two immature worms without heads, each measuring about 
1 5 cm m length and 4 mm m breadth, have been obtained 
from the above host 

Their identity is' indeterminable 

(13) Proteocephalus sp (Meggitt, 1926) 

Smonun — Acanthotrema sp Meggitt, 192G 

From Bungarus fasci aius, Rangoon, Burma Meggitt 
Meggitt (1926) recorded this undetermined larval species 
from the above host 

(14) Proteocephalus sp (Meggitt, 1927) 

Synonym — C> eptdobotln turn sp Meggitt, 1927 

From Oltgodon purpurescens, Burma Meggitt 
Meggitt records from this host a smgle immature specimen 
which, owing to the absence of genital organs, could not be 
identified It measured 1 2 mm m length and 270 p m breadth 
The scolex had a diameter of 250 p and an apical organ was 
absent 
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Genus II GANGESIA Woodland, 1925 

In this genus the scolex bears a rostellum armed with hooks. 

Type-species — Oangesta bengalensis (Southwell, 1913) 

Key to Species 

1 Hoots nil of same sire 2 

Hoots of different sizes G maciones, p 382 

2 Boots 30 to 44- ft in length G bengalensts, p 382 

Hoots 52 to GO/t m length G pseudeutropn p 884 

'1) Gangesia bengalensis (Southwell, 1913) (Pig 219) 

Synonyms — Ophyocotyle bengalensit Southwell, 1913 
Ganqesia wallago Woodland, 1924 
Gangesui ag> aensis Vermn, 1928 

Prom (1) Ophiocephalns slriatus, Labeo rohtta, and Wallago 
attu, Bengal, India Southwell (2) Wallago atlu, Rivers 
Ganges and Jumna, Allahabad, United Provinces, India 
Woodland , Verma 

The worm attorns a length of about 7 cm and a maximum 
breadth of about 1 3 mm , usually, however, it is less than 
half this size It consists of from 100 to 200 segments, all of 
which are broader than long except a few of the more posterior 
ones The genital pores are irregularly alternate and situated 
anteriorly to the middle of the lateral margin of the segment , 
no uterine pores have been discovered The scolex measures 
from 166 to 232 p in length and from 298 to 488 p m breadth , 
the anterior tw o-thirds of the margin of the suckers is armed 
with numerous spmes each measuring about 7pm length 
A distinct rostellum is present, and bears from 28 to 42 
hooks arranged in a single row, each hook measuring from 
30 to 44 p m length 

Male Genitalia There are over 100 testes in one continuous 
field several layers deep m the medulla, and situated anteriorly 
to the ovary and between the lateral vitellana The cirrus sac 
normally extends one-third the distance across the segment 
and measures about 230 p m length it is sometimes anterior 
and sometimes posterior to the vagina 

Female Genitalia The ovary is posterior and bilobed, the 
two halves bemg joined by an isthmus The uterus bears 
from 20 to 28 lateial diveiticula on each side The egg 
measures from 92 to 99 p and the bookless embryo from 18 
to 22 p 

(2) Gangesia maci ones Woodland 1924 (Fig 220) 

Fioni Macroncs seenghala Rivers Ganges and Jumna, Allah- 
abad, Umted Provmces, India Woodland 

The worms measure from about 2 8 to o 6 cm in length and 
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have a maximum breadth of about 1 mm They are composed 
of from 150 to 200 proglottides The genital pores are irregu- 
larly alternate and are situated anteriorly to the middle of 
the lateral margin of the segment No uterine pores have been 
discovered The scolex measures about 1 10 /z. in length and 
194 fi in breadth It bears a conspicuous, spherical, muscular 
Tostellum having a diameter of 110 p., and bearing on its upper 



F* M-Gangesxabengalens,, A, entae *ow» . about iX30 B head Xl00, 
C, hooks, irmgTiifictttion unknoim (After Southwell ) 


half about 33 hooks arranged in a single complete ring , the 
hooks are of t*o kinds, large and small, vhich alternate vnth 
each other the larger measure from 11 to 140 #*» 
smaller bemg about half this size The upper frno-thirds 
thfmargSs of the suckers bear numerous mmute spines 

There is no neck 
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There are over 100 testes arranged in one continuous field 
anteriorly to the ovary and between the vitelline glands The 
cirrus sac usually opens antenorlv to the vagina, but the reverse 
may be the case The sac extends from one-sixth to one- 
quarter the breadth of the proglottis, and it contains a few 



Jig 220 — Qangena marrones head, X 120 , B, rostollar hooks, X 350 , 
C, matnro segment, X 12 , D, partly gravid segment, X 12 , 
E, gravid segment, X 12 (After Woodland, in ‘ Parasitology ’) 

coils of the vas deferenB The ovary is bilobed, the lobes 
being connected by ~ very thin isthmus The vagma sometimes 
joins the ootype from the right side and sometimes from the 
left The uterus consists of a central stem with from 20 
to 30 lateral diverticula on each side 

(3) Gangesia pseudeutropn Vermn, 1928. (Fig. 221 ) 

Synonym — Gangesia pseudoti opti Veruia, 1928 

From Psetideulropius garua (= Stlurus garna), Allahabad, 
(Ganges and Jumna) Verma 
The worm attains a length of from 2 to 4 cm and a maximum 
breadth of 1 mm It contains from 20 to 40 proglottides, the 
posterior ones .being much longer than broad The genital 
pores are situated behind the middle of the lateral margin of 
the segment The neck and strobila are covered with minute 
spines 
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Muscular System This consists of an outer band of longi- 
tudinal muscles occupying the entire subcuticular area, the 
inner longitudinal layer consisting of a slender band of scat- 
tered fibres The circular muscles are weakly developed The 
ventral excretory vessels are larger than the dorsal ones The 
scolex measures about 190 ji in length and 240 fi in breadth 
The rostellum bears an apical organ armed with from 17 to 20 
hooks, each of which has a length of from 52 to 60 ft 
Male Omitaha There are from 100 to 160 testes arranged in 
tuo lateral fields and situated m front of the ovary The cirrus 
sac measures from 225 to 260 prby 65 to 100 ft, it passes 




Fig 221 Gangesta psettdeutrapu A, head, x 260 
B, rosteUar hooks, X 500 (After Verna ) 

between the dorsal and ventral excretory vessels , the vas 
deferens, on leaving the sac, becomes much coiled. 

Female Oemtalm The ovary is bilobed and situated pos- 
teriorly. The ovejeotor is well developed and measures 60 fu 
The vitelline glands consist of a longitudinal lateral baud on 
each side of the segment, not extending anteriorly to the genital 
pore, but the aporal is slightly longer than the poral 
band The u terns bears from 30 to 40 lateral diverfcioula on 
each side The egg measures about 35 ft and the embryo 13 u 
Venna states that the latter develops a bladder having a 
diameter of about 160 ft and also a neck whilst stall in the 
detached gravid segment in the rectum of the host 
vox., x. 2 o 
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abruptuin (Cophnlobotb- 
num), 299, 300 
acanthobothria (Tania), 
dll 

Acanthobothnuin, 234, 
238 

Acantharhynchus, 150 
Acoleidee, 39 
Adelobothnum, 296, 
330 

altobatidis ( Tetragono - 
cephaluni), 326 
retobntidis (Adolobo- 
tbnura), 330 
ictobaUdis (Oephalo- 
bothnum), 299 
retobatidis (Staurobo- 
thnum), 350 
(etabatidia (Tentacu- 
lar) o), 113 

'astobatidis ( Tetrarhyn • 
chits), 113 

sctobatidis (Tyloce- 
pbalum), 328 
ayraents (Gangeaia), 
382 

Amabilndm, 39 
Amphicotylidic, 39 
Ampbihna, 46. 
Amphilinidm, 38, 43, 46 
Ancistrocephalus, 64, 65 
annandale » ( Tetrcarhyn- 
chus), 109 

Anoplocepbiilidra, 39 
Anthcmobothrtum, 342 
Anihoboihnvm, 179 
Anthocephalum, 179 
Anthocephalus, 150 
ALpkanobothnum, 306 
Aporhynohus, 79, 80 

Balanobothnum, 296, 
335 


balistidis (Tetrarbyn- 
chus), 97 

bolli (Otobothnmn), 
163, 16b 

beddardi (Proteoce- 
pbslns), 373 

ben^alensis (Gangesm), 

bongalensis ( Ophryoco- 
tyU), 382 

bifurcatus (Bolhno- 
cepbalus), 238 
bmunca (Tentocularia), 
122 

binuncum ( Rhyncho- 
bothrium), 122 
biroi (Acanthotania), 
373 

blakei (Fhyllobotbruun), 
208 

Bothndium, 58 
Bathnocephalmdea, 39, 
50,52 

Bothriocepbuhis, 67, 209 
bovis (Cysticercus), 25 
breucolle (? Anthoboth- 
inum lacimalum rar ), 
299 

brcvtssime (Acanthobo- 
tbrium), 247 

Colhobothriuin, 234, 
260 

Oaljcobothnum, 296, 
348 

cancellatum ^Eohenei- 
bothnnm), 211, 233 
cancellatum (Rhine- 
bothnum), 223 
carebandis (Tentacu- 
lana), 119 

carcbardis ( Tctrarhyn- 
chtts), 119 


Garpobotbnum, 179, 229 
CnryophyllieuB, 44 
Curyophylhda:, 38, 43 
telluloss (Cysticercus), 
25 

Cepbjlobotbnum, 296, 
299 

Cercocystis, 26 
cerebralis (Ccenurus), 26 
Cemnum (Platyboth- 
num), 271 
Oestoda r 38 

Ccstodana, 38, 40, 41, 
43 

ceylonicum (? Antho- 
bothnum), 212 
Ceylonicum (Echertei- 
bothnum), 215, 217. 
ceylonicum (Rhinc- 
bolhnum), 181, 184 
cejlonieiiB (Tetrarhyn - 
cbus), 91 

cbiloscylln (Corpobo- 
tbnuni), 229 
cobrafomie (Discobo- 
tbrinin), 35b 
cohrafarmis ( Hornello- 
bothnum), 356 
Ccenomorphida, 39, 78, 
79 

Ccenomorphus, 78, 79 
Ccenurus, 26 
compaclum (Phyllo- 
bothnum), 181, 185 
corollala (Tania), 238 
corollatum (Calltobo- 
thnum), 233 
coronatum (Acantbo- 
botbnuin), 238 
coronatum (Acantho- 
botbnutn), 247, 252. 
coronatum ( Calitobo - 
tbnum), 238. 
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cor on at um (Onehobo- 
thnum), 238 
coronaitts ( Boihnoce - 
phaltis), 238 

cnspum ( Anthobothrwm ), 

cnepum (Thysanoce- 
plialum), 289 
Orossobothnum, 179 
Cryptocystis, 26 
CycldSbthrium, 348 
CyclophylLdca, 7, 39 
Cysticercoid, 26 
Gyeticerous, 26 


dagnalh (Phy jo h- 
num), 180, 2' 0 
Davaineida:, 39 
deciptens (JDibo <i „um), 
64 

Dmgonobothm n, 39 
Dibothrioceph lidce, 39, 
63 

Dibothnocophahnse, 64 
Dibothrioceplinloiden,39, 
40, 60, 62 

DibothnoceplialuB, 64, 
68 

JDibothnvm, 67 
dienma (Tyloeephalum), 
306, 311 
Dilepididta, 39 
Diphyllobothnum, 54 
dipsacura (Otobothrium), 
163, lb5 

Discobothnutn, 355 
Discocaphalum, 39 
Dithjridium, 25 
ditrema ( Prodicalia ), 58 
dujnrdim (Acnntlio- 
bothnum), 238, 247 
dujardmn ( Prostheco - 
bothnum), 247 
Duthiersm, 60 
dysbtotos (Tania), 238 


Echeneibothnum, 179, 
209 

echeneis ( Bothnooe - 

phaltis), 216 
Eahmobothnum, 39 
EchinoooccuB, 27 
Echmophalhdie, 39 
elegant (Duthiersm), 

60 

elegans (Onohoboth- 
num), 263 

elungatus (? Gymnorbyn- 
ohus), 162 


elongalus (Paratania), 
342, 344 

Eniocbobotlmuni, 353 
equidentatus (Tctraihj ri- 
ch us), 86 

ennaceus ( Tetrarhyn - 
chus), 160 

esehnohti (Calhobo- 
thrium), 260, 263 
eschrtchtu ( Acantho - 

bothnum), 263 
Eucestndn, 38, 40, 50 
expansa (Duthiersm), 60 


gigas (Gymnorhynchuu), 
152 

gigas ( Scolex ), 152 
gigaa ( Vaullegtardta ), 
152 

globicophalum (Pedi- 
botlinum), 276 
gracilo (Emoehobo- 
thriutu), 354 
grandts (Solenophorus), 
58 

GymnorhynchuB, 78, 79, 
150 

Gyrocotylidte, 38, 43 


farmen (Calhobothnum), 
235 

farmen (Onehobo- 
tliriuni), 235 
feliB (Dibothriocopbalus), 

54 

filtcollc (Synbothnum), 
162 

fihcolle ( Sgndcsmobo - 
thrium), 152 

Oma ( Crepidobothnum ), 
379 

flma (Proteocopbalus), 

379 

fimbnata (Duthiorsm),00 
Jixa ( Ct cpidobothnu m), 

380 

fixus (Proteocopbalus) 
380 

flexile (Eclienoibo- 
tbnum), 211, 218 
flexile (tihmcbothniim), 
218 

floraforms ( Anthobo - 
thrtum), 198 
flonforme (Phyllobo- 
tbrium), 180, 198 
folmtum (Phyllobo- 
tlinum), 180, 190 
ft agile ( Synbothnum ), 
152 

fragile ( Syndesmobo - 
thnum), 152 


gaigeri (Cconurus), 26 
Gamobothmda, 295 
Gangesm, 368, 382 
gangetica (Tentncularm), 
117 

gangetxcus (Tetrarhyn- 
chus), 117 

giganteum (Anthobo- 
thrwm), 186 
giganteum (Phyllobo- 
thmrn), 180, 186 


Haplobotlirndtc, 39, 78, 
80 

Unplobotlmuin, 78, 79 
hemulom (Si/nbothrium), 
152 

berdmani (Acantlio- 
bothnum), 238, 2G0 
berdmani (Tetrnrliyn- 
ebus), 87 

hetei acanthuvi (Ptcro- 
bothrium), 152 
histiopborua (Botlirio- 
coplmlus), 69 
HomcUobothrmm, 355 
horndus (Gimnorhjn- 
ebus), 152 
Hydaiigera, 25 
Hymonolcpididtc, 39 
liutsoni (Pedihothrmm), 
276, 282 

liutsoni (Phyllobo- 
throidcs), 282 


ljimai (Acantbobo- 
tbniim), 238, 252 
lliaha (Rhynchobothnus), 
128 

ili8ha(Teutacularm), 128 
mcugnita (Tanta), 252 
mdicus (Caryophyllams), 
44 

tnstgne (Otobothnnm), 
165 

insignia (Echeneibo- 
thrium), 218, 219 
lntestmnhs (Ligula), 63 


javantcum (Eclieneibo- 
thr'um), 223, 224 
javantcum (Ttarabo- 
thrwm), 212, 213 
j ohnatonei (Tontaculana.), 

^ 131 
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knrkkamx (Phylloba- 
thrmdts), 279 
iuhlt (Tylocepholum), 
811, 81b 

Kydocephalus, 806 


lactniaium (? Anthobo- 
thrttim), 229 
lactniaium ( Rhynchobo- 
ihnum), 124 
lactuca (Phyllobo- 
thnum), 180, 181. 
laitceps (Bothndiuin), 
68 

Leoaniconhnbdro, 89, 
295, 297 

Lecamcoplmloidon, 89, 
40, 294 

Lec&nicephalum, 29G, 
297 

leucomelsna (Tentncu* 
larm), 120 

leucomdanus ( Telrarhyn- 
chua), 120 
Ligula, 63 
Ligahnte, 62 
lxnstom (Otobothriani), 
163, 164 

lintom (Phyllobotbrium), 
180, 197 

lintom ( Sponqioho- 

thnuni), 197 
longicolUs (? Tcfrarhyn- 
ahus ), 120 

"longispina (Tentacu- 
lana), 103 

longiBpino (Pedibo- 
tbrmrn), 276,279 
longupms (Ilhyncho 
ootnnum), 103 
ludtficans (Tyloce- 
phalum), 311, 317, 

819 

Lytoeestus, 45 


macflei (Tentooularm), 
139 

macracanlhuni (Acantbo- 
bothnum), 288, 256 
m&crocephala (Tenta- 
culana), 108 
macrocephalus ( Tetra- 
rhynchvs), 108 
macrons* (Gangesia), 
882 

maoropom (Tentacu- 
Iaria), 109 

macropoms (Tttrarhyn- 

cims), 109. 


macrounis (Anthoce 
phaliu), 152 
maculates (Bothnoce- 
phalus), 54 

magna (Atnphilina), 
46 

magna ( GxgantoUna ), 
46 

magnum (Otobotlmum), 
164 

malkvm (Synboihrtum), 
160 

malleus (Gymnorbyn- 
chus), 152, 160 
mandleyi (Uncibilocu- 
lans), 265, 269 
marsuptttm ( Tylocepha - 
lum), 330 

mathcn (Tetrarbyn- 
cbus), 92, 95 
mcgaloccphalus (Solcno- 
phoms), 58 
Mesoccstoidirlic, 39 
micbue (Tcntaculana), 
133 

microsommn (Pbjllobo- 
tlmum), 180, 205 
minimum (Ecbeneibo- 
tbuum), 211, 212 
minim us (Tetrnrhyn- 

cbus), 97 

minus (Tjlocepbalmn), 
329 

mmuta (Tentaculiuna), 

101 

minutnm (Phyllobo- 
thnum), 180, 194, 
minutum (l^-Iocepba- 
lum), 806, 325 
monmgi ( Opbtoiisma), 
372 

monmgi (Proteocepba- 
lus), 372 
Monocercus, 26 
myltobaiidis ( [Bhoptrcbo- 
ihrtum), 225, 228 
Myzocephaltis, 288 
Myzopbjllobotbrium, 

179 


naiiB {Ophio(tcma), 371 
naiee (Proteocepbalus), 

371 

nan nan (JUysocephalus), 
289, 292 

Nematotamnda:, 39 
ntlohca (Ichthyot&ma), 
373 

mloticus (Proteocepba- 
lus), 373 


obesa (Tentaoulana), 135 
Onchobothna, 234 
Onchobothn t, 234 
Om-bobothnides, 39, 175, 
234 

Onchobothnum, 234,235 
Otobotbnum, 78, 79, 163 


pammicrum (Pbyllobo- 
thnuni), 207 
panjadi (Phyllobo- 
tlinum), 180, 195 
paptlhgerum ( Onchobo - 
thrtum), 247 

paragonogora (Atnphi- 

paregonopora ( Gephyro - 
Una), 49 
Paratania, 342 
parfhenogenetica 
(Ibsba), 170 
pnrra (Yorkerm), 285 
parvum (Balanobo- 
tlinum), 335, 339 
pearsotu (Tetrarbyn- 
chus), 96 

Pedibothnum, 234, 276 
peltatum (Lecamcopba- 
lum), 297 ^ 

pendoneuB (Tetraihyn- 
chus), 83 

PhyllacantJnens, 234 
Phyllacanthma, 234 
Phyllobothna, 179 
Phyllobcthncns, 175, 179 
Phyllobottinoidea, 39, 
40, 173, 175, 179, 276 
Phyliobotbrium, 179 
Phyllobothrmdes, 276 
Piestocystts, 25 
pillerst (Tentaculana), 
143 

Pillersia, 39 

pinna* (Tentacnlarin), 
186 

pinnsB ( Tetrarhynchus ), 
136 

pitbmus (Bothndium), 
58 

Pithopborus, 179, 231 
Plotybotbrium, 234, 271 
platycephalus ( Tetra- 
rhynchus ), 152 
plenronectie (Scolex), 
293 

pltcaius (Botbnocepba- 
lus), 69 
Polycercus 26 
polymorphtt-s (Scolex), 
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Polyonchobothnum, 64 
Polypocephahda, 295 
Pol} pocophnlus, 29b, 
342 

pplypten (Ancistrocepha- 
N lus), 65 

Proteocepbalidus, 89, 357, 
367 

Protoocephaloidea, 39, 
40, 357, 367 
Proteocepholus, 368 
Pseudophyll i d-ca, 7, 39, 50, 
52 

peo adoutropn (G ingesia), 
382, 384 

Pterobothnum, 150 
PLyihobotlirndtc, 39 
66 

pulchet (Pol} poccpba- 
lus), 342, 346 
pulmnatum (Anthobo- 
Ihrmm), 200 

pumca ( Opkiotama ), 360 
ptintca (Tama) 3<>9 
puntcum (Crepidobo- 
thrtum), 369 

punicus (Proteocepha- 
Iub), 369 

pycnotnerus (Botbrio- 
ceplmlus;, 67 


radiatus (Polypocepha- 
lua), 442 

rail Gymnorliynchus) 

raja- baits (Tania'), 238 
ranarum (Dibothno- 
lephalus) 57 
ranarum (Ligttla), 57 
Rcditama, 25 
reptans (Dibotbrio- 
rephalua) 56 
reptans (Gymnorhyn- 
chua), 152 

reptans (Spaiganum), 56 
R/nncbothnum, 179, 209 
Rhopt) ohathnum, 225 
rhynohobatidis (Tenta- 
culana), 116, 117 
rhynohobatidis (Telra- 
rhynchus), 115 
i it® (Proteocpplialus), 
376 

ntaii (ProteooephaluB), 
376 

rossi (Rhynchobolhnum), 
126 

iossi (Teutacularm), 126 
rubiomaculata (Tenta- 
culana), 148 


rubromaculatus ( Telra- 
rhynchtts), 146 
i ubrum (Myzophyllo- 
bothrmm) 225 
ruficollts (Tetrarhynchus), 
103 

rugosttm (Anthobo- 
thu m), 186, 187 


semtiouesieulum (Acontho- 
botlinum), 247 
sermlis (Coen ur us), 26 
sluployi (Acant hot amid), 
368 

abipleyi (Proteocepbn- 
lus), 368 

shiplcm (Rhmebothnum), 
212, 213 

alnple} i (Tetrnrhyn- 
cliua , 89 

simplex ( Echeneibo - 

thuum), 187, 190, 
2-5 

Solcnophonis, 58 
Spai g.mum, 63 
Species ( Acanthotama ) 
381 

„ (Boihrtdtum), 

60 

(Crepndobo- 
thi wm), 381 
„ mquirendte, 

*17 146 207, 
225, 32b 

*• (Ophiot&fiitt} | 

381 

„ (Prutcocoplm- 

lus), 381 
, (Rhynchobo- 

thnus), 139 
n (Tenlaculana). 

142 

„ (Tetrarbjn- 

cbua),99, 168 
Spimlociilus, 234 
spiHuhfcra (Plat} bo- 
tliinim), 271, 274 
apinulifera (Tentnou- 
Inrm), 124 

sptnttltfcrus ( Teti a- 

rhynehus), 124 
apiracornuln (lentacu- 
laria), 137 

sptracormUus (Rhyncho- 
bolhnus), 137 
Staurobothriuin, 350 
Strobilocerous, 25 
Synbothnum, 150 
Syndesmobothnum, 150, 


Tamiidtb, 39 
tenai. (Balanobothrium), 
335 

Tentaculann, 78, 79, 101 
Tentaoularndse, 78 
Tetrabotbrndns, 39 
tetraglobum (Orygmato- 
bothrmm), 2 32 
tetraglobus (Pitho- 
phorus), 232 
Tetragonoccphtlum, 306 
Titraphylles, 175 
Tctraphylhdea, 7, 39, 
173, 175 

Tetrnrhynchidee, 78, 79, 
82 

J etrarhynchoidea, 39,40, 
71,78,79, 

Tetrarbyncbua, 78, 79, 
82 

Thi/sanobothnum, 342, 
343 

Tbj sanocephalum, 234, 
288 

thysanocephalum (Phyllo 
bofhrtum), 289 
thysanocephalum (Thy- 
aanoeenhuluui}, 289 
Tiarabothrtum, 2U9 
tignnus (Proteoceplm- 
lua), 375 

tortum lOnchobothnum), 
238 

translueena (Kyslocepha- 
lus), 320 

translueena (lylocepba- 
lum), 306, 320 
Tritenophoridee, 39, 64 
trifidum (ficbeneibo- 
thnuin), 211, 225 
iryqonts (Echeneibo- 
, thnmn), 212, 213 
trygonis (Prosthecolo- 
ihnum), 265 
trygonis (Tetiagono- 
cephalum), 307 
trygoms (Tylocephnlum), 

806, 307 

trygonis (Dncibilocu- 
laris), 265 

Trypanorhyncha, 7, 71 
tumidulum (tchenei- 
botbnum), 21 1, 216 
iumtdulus (Bothnocepha- 
lus), 215 

tumidum (Phyllobo- 
tbnum), 180, 199 _ 
Tylocephalum, 296, 

806 

typioum (Calycobo- 
thnmn), 348. 
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ncum ( Cyclobotknvm ), 
348 


uarnak (Tylocephalum), 
306,321 

uarnakcnsa ( Thysano - 
bo/hnnm), 342, 344 
Uneibilooulnns, 234, 
235 

tracmatum (Acantho- 
bothnuin), 238, 248 
uncinatum {Onchobo- 
thnum), 243 
umonifaotor (Tenta- 
oulana), 148 
umonifactor ( Tetriu 
rhynehus), 148 


umonifactor ( Tctrarhyn - 
chus), 311 

urogymni (Prostheco- 
bothrium), 238, 242 


Tanabilo (Oephalobo- 
tbnuin), 209, 301 
vanabile (Echeneibo 
tlinuin), 215 
Tariabile (Phyllobo- 
tbnum), 180, 187, 225 

Tariabile ( Spongtobo - 

thnum ), 187 

Terhcillntum (Gallio- 
bothnum), 260 
vertioillntum (Oncho- 
bothrmm), 260 


Terticillatum (Teirabo- 
thnum), 260 
verticil la tits ( Bothrto - 
cephalus), 260 
Titellnris ( Ichthyoteenia ), 
380 

Titellans (Proteocepha- 
Iiib), 380 

walga (Eeheneibo- 
tbrium), 218 
walla-go (Gangesia), 382 
iroodlandi (Proteocepha- 
lus), 378 

yorkm (Tjlocephalum), 
306, 325 

Yorkena, 234, 285 
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The present work on OLIGOCHAETA 
follows m general the plan of ANNELIDA 
adopted for the other volumes of the series 
to which it belongs. 

The special features of the present work are 
as follows - 

1 The species of each genus are ananged 
in alphabetical order 

2 In the s> nonymies which head the 
accoutns of the species the author has 
given a complete list of the Indian 
references 

3 In the Case of species found also m 
other parts of the world the author has 
often added to the Indian references 

4 In the case of genera the references 
have been given which appear likely 
to be of use to the students 

5 For bibliographical purposes a list of 
the changes in nomenclature etc pro- 
posed herein for the first time have 
been subjoined 

6 In the introduction a section on 
methods will be found useful to those 
who are beginning systematic work 



